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BARRIER TRANSITION FRAMEWORK

RELATED APPLICATION
[001] This application claims priority to Provisional Application 63/343,828, filed May 19,
2022.

FIELD OF THE DISCLOSURE

[002] This disclosure relates to a preassembled traffic barrier system designed for the special
application of road to anchor transitions, such as a bridge transition, where the transition resist

deflection in multiple planes.

BACKGROUND

[003] Road-side guardrails installed along highways protect motorists from the road-side
hazards including non-recoverable slopes and rigid objects. The most common type of road-side
protection is the American Association of State Highway and Transportation Officials (AASHTO)
M 180 W-Beam Guardrail Panel (guardrail). Guardrail and other types of road-side safety devices
are deemed ‘crashworthy’ or proven acceptable for use under specified conditions either through
physical crash testing via AASHTO Manual of Assessing Safety Hardware (MASH) or in-service

performance.

[004] Where road-side guardrail is to be connected to a rigid object, such as a bridge barrier
or bridge pier, the approach road-side guardrail is gradually stiffened so vehicular pocketing,
snagging, or penetration at the point of connection between transition and a rigid object can be
avoided. Pocketing is an undesirable behavior of guardrail involving relatively large lateral
displacements within a relatively short longitudinal distance that can result in large longitudinal
decelerations as the front of a vehicle contacts a portion of a barrier deformed at a sharp angle

relative to the vehicle's path.

[005] Penetration is the overall failure and separation of a guardrail, allowing an impacting
vehicle to access an area of concern/hazard the guardrail intends to shield. Snagging is contact
between a portion of a vehicle, such as a wheel or frame element, and the guardrail component
that is approximately perpendicular to the normal direction of vehicle travel. The most common
type of snagging is when a wheel engages the side of a guardrail post. The degree of snagging

depends on the degree of engagement.
-1-
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[006] Transitions for locations where drainage features (e.g., curbs, drainage drop-basins,
curb inlets, drainage swales, and public utilities (telecommunications, natural gas)) are constructed
directly adjacent to the rigid object are susceptible to initiating vehicular instability that can, in
some instances, adversely affect the crashworthiness of the transition. However, some transition
designs incorporate a curb to reduce the probability of a vehicle snagging on the end of a ridged
bridge railing. The most common method in practice today uses nesting or stacked w-beam or
thrie-beam guardrail panels to stiffen the transition to a ridged object that has a relative short
distance between the last transition post and the ridged object and, in many cases, is equivalent to
a single guardrail transition post spacing (i.e., 2ft. thru 3ft 6in.). This distance is problematic for
utilities requiring a larger gap distance between the last transition post and the ridged object being

shielded.

[007] In addition to its application for use as a bridge transition, the disclosed barrier
transition framework can be used in other locations where transitioning from a flexible barrier
system to a solid barrier system. These would include, for example, transitioning from a W-Beam
roadside barrier system to a rigid concrete or steel structure. The benefits of this application
include providing a structure of intermediate flexibility capable of transitioning over drainage and

utility features as described above.

[008] Attempts to lengthen the transition span have resulted in systems that lack the tolerable
transitional deflection limits needed for a bridge approach. One experimental attempt to increase
the resistance to deflection when the span was increased included placing wooden poles between
field-side facing and road-side facing W beams. While it provided additional resistance to
deflection in the horizontal direction, it did not provide or allow the benefits of the spatial end
anchoring of the present invention, required a field-side thrie-beam, required on site assembly
which was cumbersome, and failed to provide the level of resistance to deflection achieved by the

present invention.

[009] A significant disadvantage of conventional guardrail bridge transitions is that they often
conflict with utilities and drain structures. A disadvantage of conventional guardrail bridge
transitions is that there is an eight-foot gap between the anchoring and post supported guardrail.
The guardrail spanning is required to accommodate underground utilities and/or drop basin inlets

for off structure drainage, rendering the guardrail spanning this space unreliable. Another
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disadvantage of conventional guardrail bridge transitions is that they are often anchored in poor

soil conditions.

[0010] Another disadvantage of conventional guardrail bridge transitions is that they require
an overpour of filler on hillsides leading to bridges. These provide unreliable foundations for
anchoring guardrail posts. Another disadvantage of conventional guardrail bridge transitions is
that drainage at the transition degrades the overpour of filler and poor soil surrounding support
posts. Another disadvantage of conventional guardrail bridge transitions as they provide a
guardrail that is too rigid, or too soft. An example of a guardrail that is too soft is one in which

posts are secured in soft soil.

[0011] Therefore, there is a need for a guardrail bridge transition system that overcomes these
disadvantages and provides a safer entry and exit between roads and bridges. Specifically, there
is a need for a guardrail bridge transition assembly that accommodates utilities and drainage
structures without interference, is not subject to poor soil foundation for securing guardrail posts
and is not subject to excessive erosion by drainage. There is also a need for a guardrail bridge
transition system that provides a greater resistance to deflection, even though extending over a
longer span before attachment to a subterranean post. Finally, there is a need for a guardrail bridge

transition that minimizes on location assembly and construction requirements.

[0012] An advantage of the embodiments of the disclosed guardrail bridge transition system
is that it provides an improved performance that is applicable to both existing transition
installations and new transition installations. Another advantage of the embodiments of the
disclosed invention is that it comprises a sled component that arrives on-site preassembled and
ready for installation. Another advantage of the embodiments of the disclosed invention is that it
provides significant time savings on schedule, where post driving operations are reduced by

eliminating at least three larger transition posts.

[0013] Another advantage of the present invention is that it can be used to replace in-service
transitions, as well as new installations. Another advantage of the present invention is that it is
fully reversable for use on either side of the road. Another advantage of the present invention is
that it provides a visually seamless integration with a thrie-beam guardrail installed before the

transition.

[0014] A primary advantage of the embodiments of the disclosed invention is that it provides

a traffic bridge barrier system that uniquely resists deflection in multiple planes, thus providing
-3-
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safer entry and exit transitions between roads and bridges. Another advantage of the embodiments
of the disclosed invention is that it provides a bridge transition assembly that accommodates
utilities and drainage structures without interference by means of a longer span than conventional
transitions. Another advantage of the embodiments of the disclosed invention is that it provides a

system that is less vulnerable to failure due to poor soil features proximate to the bridge.

[0015] Another advantage of the embodiments of the disclosed invention is that it provides a

foundation for securing guardrail posts that is less vulnerable to excessive erosion by drainage.

[0016] In summary, the disclosed invention provides a unique solution to the engineering
constraints and challenges of providing a bridge transition that provides increased safety and cost-
efficient installation and repair and overcomes the disadvantages of known solutions. Further, the
embodiments of the disclosed invention satisfy the crash test requirements of AASHTO MASH
Test Level 3, Test 3-20, and Test 3-21.

[0017] The advantages and features of the embodiments presently disclosed will become more
readily understood from the following detailed description and appended claims when read in

conjunction with the accompanying drawings in which like numerals represent like elements.
SUMMARY

[0018] A transition framework and transition assembly are disclosed. In one embodiment, a
prefabricated transition framework for use when transitioning from standard road barriers to an
anchored road barrier, such as at the foundation of a bridge transition, is disclosed. The transition
framework is a hot-dipped galvanized steel having a pair of 4%2” OD schedule 80 tubular chords.
The ends of the tubulars are beveled and welded in solid connection to an approach deflector at

one end and an anchorage plate at the other to maintain the tubulars in stiff parallel orientation.

[0019] As disclosed herein, the transition framework uniquely resists deflection in two planes,
the horizontal plane and the vertical plane, thus providing a significantly improved performance
over known previous designs. By anchoring the ends of the transition chords, vertical expansion
of the impacted thrie-beam panel is resisted, absorbing more energy in the thrie-beam distortion
and providing greater resistance to horizontal displacement. This allows the transition framework
to provide the required stiffness while also providing a greater gap distance of 108 inches (9 ft.)

between the center of a connecting transition post and a ridged bridge barrier. The tested and
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proven uninterrupted span of 105 inches accommodates all utilities at any transition requiring

additional room (i.e., drop-basin for off-structure drainage, public utilities, etc.).

[0020] In one embodiment, a transition for anchorage to a concrete barrier at a bridge entrance
is disclosed, comprising a tubular upper chord having first and second ends. A tubular lower chord
is provided, also having first and second ends. The first end of each of the upper and lower chords
is welded to an approach deflector. The second end of each of the upper and lower chords is
welded to an anchorage plate. The transition as described provides a preassembled solid four bar
assembly with exceptional strength and resistance to deflection in both the vertical and horizontal

planes.

[0021] In another embodiment, the approach deflector is connectable to a subterranean

mounted guardrail post, and the end anchor is connectable to a bridge anchor.

[0022] In another embodiment, the upper chord and lower chord have a 4.5” outside diameter.
In another embodiment, the upper chord and lower chord are schedule 80 tubulars. In another
embodiment, the center of the upper chord to the center of the lower chord is separated by a

distance of 15%4”.

[0023] In another embodiment, the first and second ends of the tubular upper chord and the

first and second ends of the tubular lower chord are beveled.

[0024] In another embodiment, the approach deflector further comprises a weldment panel
welded to the first beveled end of the upper and lower chords, a connection panel disposed at an
obtuse angle to the weldment panel, and a plurality of vertically separated fastener holes on the
connection panel for fastener connection to an embedded post. A deflection panel is disposed at
an obtuse angle to the connection panel to prevent snagging of vehicles impacting the approach

deflector.

[0025] In another embodiment, the anchorage plate further comprises a weldment panel
welded to the second beveled end of each of the upper and lower chords, and a connection panel
disposed at an obtuse angle to the weldment panel. A plurality of vertically separated holes is
provided on the connection panel for receiving fasteners for connection to a concrete block at a

bridge entrance.

[0026] In another embodiment, a bridge transition assembly is disclosed having a transition

framework comprising a tubular upper chord having first and second ends, a tubular lower chord
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having first and second ends, an approach deflector welded to the first end of the upper and lower
chords, and an anchorage plate welded to the second end of the upper and lower chords. The
approach deflector is affixed to a guardrail post, and the anchorage plate is affixed to a bridge
anchor. A first thrie-beam guardrail having a first end and an opposite second end is positioned
on the road-side of the bridge transition, and over the upper and lower chords. The thrie-beam is
affixed to the approach deflector and the guardrail post at its first end, and to a thrie-beam terminal
connector at its second end. The terminal connector is attached to the anchorage plate and bridge

anchor at its second end.

[0027] In a related embodiment, a second thrie-beam guardrail is provided, having a first end
and an opposite second end. The second thrie-beam is positioned on top of the first thrie-beam in
a nested configuration. The second thrie-beam is affixed to the first thrie-beam, the approach

deflector, and the guardrail post at its first end, and to the first thrie-beam at its second end.
[0028] In another related embodiment, a field-side thrie-beam guardrail is provided.

BRIEF DESCRIPTION OF THE FIGURES

[0029] FIG. 1 is a front (road-side) perspective view of the bridge transition in accordance

with one embodiment of the invention.

[0030] FIG. 2 is a back (field-side) perspective view of the bridge transition in accordance
with the embodiment of FIG. 1.

[0031] FIG. 3 is a front side view of the bridge transition in accordance with the embodiment

of FIGS. 1-2.

[0032] FIG. 4 is a top view of the bridge transition in accordance with the embodiment of

FIGS. 1-3.

[0033] FIG. 5 is a back side view of the bridge transition in accordance with the embodiment

of FIGS. 1-4.

[0034] FIG. 6 is an end view of the bridge transition of the present invention, illustrated as
having thrie-beams positioned on the front and the back of the embodiment of the bridge transition

disclosed in FIGS. 1-5, and as connected together with threaded fasteners.

[0035] FIG. 7 is a front side sectional view of a thrie-beam terminal connector connected to

the embodiment of the bridge transition disclosed in FIGS. 1-7.

-6-
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[0036] FIG. 8 is an isometric exploded view of an assembly including the disclosed
embodiment of the bridge transition positioned as the transition between road-side thrie-beam

guardrails and a bridge anchor.

[0037] FIG. 9 is an isometric view of the assembled components of FIG. 8, including the
disclosed embodiment of the bridge transition as the transition between road-side thrie-beam

guardrails and a bridge anchor.

[0038] FIG. 10 is a top view of a MASH Test 3-20 vehicle crash test which was performed in
which the disclosed bridge transition was used as the bridge transition and secured with front and

back side thrie-beams.

[0039] FIG. 11 is a top view of a MASH Test 3-21 vehicle crash test which was performed in
which the disclosed bridge transition was used as the bridge transition and secured with front and

back side thrie-beams.

DETAILED DESCRIPTION

[0040] The following description is presented to enable any person skilled in the art to make
and use the invention and is provided in the context of a particular application and its requirements.
Various modifications to the disclosed embodiments will be readily apparent to those skilled in
the art, and the general principles defined herein may be applied to other embodiments and
applications without departing from the spirit and scope of the present invention. Thus, the present
invention is not intended to be limited to the embodiments shown but is to be accorded the widest

scope consistent with the principles and features disclosed herein.

[0041] FIG. 1is a front (road-side) perspective view of a transition framework 1, illustrated in
accordance with an embodiment of the invention. As seen in FIG.1, transition framework 1
comprises a tubular upper chord 10 and a lower chord 20. As best seen in FIG. 4, a first end 12 of
upper chord 10 and a first end 22 of lower chord 20 are welded to a road-side 32 of an approach
defector 30. A second end 14 of upper chord 10 and a second end 24 of lower chord 20 are welded

to road-side 52 of an anchorage plate 50.

[0042] FIG. 2 is a back (field-side) perspective view of transition framework 1 in accordance
with the embodiment of FIG. 1. As seen in this view, approach deflector 30 has a field-side 34
opposite to road-side 32. Anchorage plate 50 has a field-side 54 opposite to road-side 52.
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[0043] FIG. 3 is a front side view of transition framework 1 in accordance with the
embodiment of FIGS. 1-2. In FIG. 3, the road-side view of transition framework 1 is seen.
Anchorage plate 50 has a plurality of fastener holes 60. Fastener holes 60 receive fasteners 62 for
connection of anchorage plate 50 to a concrete bridge anchor 100. Approach deflector 30 has a
plurality of fastener holes 40. Fastener holes 40 receive fasteners 62 for connection of approach

deflector 30 to a guardrail post 110.

[0044] FIG. 4 is a top view of transition framework 1 in accordance with the embodiment of
FIGS. 1-3. FIG. 5 is a back side view of transition framework 1 in accordance with the
embodiment of FIGS. 1-4. As illustrated in FIG. 4, approach deflector 30 comprises a weldment
panel 36 to which are welded the first beveled ends 12 and 22 of tubular upper chord 10 and lower
chord 20.

[0045] A connection panel 38 is disposed at an obtuse angle to weldment panel 36. As best
seen in FIG. 5, fastener holes 40 are disposed on connection panel 38. Referring back to FIG. 4,
a deflector panel 42 is disposed at an obtuse angle to connection panel 38. As best seen in FIG. 11

Deflector panel 42 serves to discourage an impacting vehicle from snagging on guardrail post 110.

[0046] In one embodiment, upper chord 10 and lower chord 20 have an outside diameter of
approximately 4.5”. In another embodiment, upper chord 10 and lower chord 20 are made from

schedule 80 tubulars.

[0047] FIG. 6 is an end view of transition framework 1, illustrated as incorporated in bridge
transition assembly 5. In this embodiment, a first thrie-beam 70 is positioned on the road-side of
transition framework 1, and over upper chord 10 and lower chord 20 so as to nest first thrie-beam
70 over upper chord 10 and lower chord 20. In the embodiment illustrated, a field-side thrie-beam
80 is positioned on the field-side of transition framework 1, and over upper chord 10 and lower
chord 20 so as to nest field-side thrie-beam 80 over upper chord 10 and lower chord 20. Fasteners
90 connect first road-side thrie-beam 70 to field-side thrie-beam 80 between upper chord 10 and

lower chord 20.

[0048] Also, in the embodiment illustrated, a second road-side thrie-beam 74 is nested over
first road-side thrie-beam 70 to provide additional strength and resistance to deformation. As seen
in this view, thrie-beams 70 and 74 have an accordion-like profile that is presented road-side for
impact by a vehicle. The center of thrie-beams 70 and 74 would normally expand thrie-beams 70

and 74 vertically in response to a direct impact.
-8-
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[0049] Unique to the present invention, the solid four bar configuration of transition
framework 1 resists vertical expansion of thrie-beams 70 and 72, and coincident horizontal
deformation. As disclosed, the impact of the disclosed invention requires horizontal buckling at
the center of thrie-beams 70 and 72 between upper chord 10 and lower chord 20, which absorbs
much more energy than horizontal expansion if upper chord 10 and lower chord 20 were not solidly
anchored at their ends. The benefits increase resistance to deflection and increased probability of

a repairable bridge transition on lower to medium vehicle impacts.

[0050] FIG. 7 is a front side sectional view of a thrie-beam terminal connector 72 incorporated
in the disclosed embodiments of bridge transition assembly 5. As illustrated in FIG. 7 and as best
seen in FIG. 8, terminal connector 72 is connected to anchor plate 50 of transition framework 1
and concrete anchor 100 at the entrance to a bridge. Fasteners 62 are located in receiving holes on
terminal connector 72 and pass through fastener holes 60 on connector plate 52 of anchorage plate

50 (see FIG. 3).

[0051] FIG. 8 is an isometric exploded view of bridge transition assembly 5. As seen in FIG.
8, transition framework 1 is positioned as the transition between guardrail post 110 and concrete
anchor 100. Fasteners 90 connect transition framework 1 and road-side thrie-beams 70 and 74 to
guardrail post 110. Guardrail post 110 is the first connecting guardrail post on the approach side

of concrete anchor 100.

[0052] As further seen in FIG. 8, fasteners 62 rigidly connect anchor plate 50 of transition
framework 1 and terminal connector 72 to concrete anchor 100 at the entrance to a bridge. First
road-side thrie-beam 70 is positioned over upper chord 10 and lower chord 20. Second road-side
thrie-beam 74 is nested over first road-side thrie-beam 70 to provide additional strength and

resistance to deformation.

[0053] Field-side thrie-beam 80 is positioned on the field-side of transition framework 1, and
over upper chord 10 and lower chord 20 so as to nest field-side thrie-beam 80 over upper chord 10
and lower chord 20. Fasteners 90 connect first road-side thrie-beam 70 to field-side thrie-beam 80
between upper chord 10 and lower chord 20 to form an envelope over upper chord 10 and lower

chord 20.

[0054] First road-side thrie-beam 70 and second road-side thrie-beam 74 are connected to

terminal connector 72 by threaded fasteners 62. The opposite ends of first road-side thrie-beam
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70 and second road-side thrie-beam 74 are connected by threaded fasteners 90 to approach

deflector 30 and guiderail post 110.

[0055] FIG. 9 is an isometric view of the assembled components of FIG. 8, illustrating bridge
transition assembly 5 assembled with transition framework 1 extending between guardrail post
110 and concrete anchor 100 at a bridge entrance. In this manner, construction of bridge transition

assembly 5 is complete.

[0056] It is noted that the disclosed embodiments permit the addition of one or more second
road-side thrie-beams 74 as nested over first road-side thrie-beam 70. It is further noted that the
disclosed embodiments permit the inclusion of one or more field-side thrie-beams 80. Unique to
the present invention, transition framework 1 does not require field-side thrie-beam 80 to support
rigidly anchored upper chord 10 and lower chord 20, facilitating the very advantageous

premanufacture of transition framework 1 for use at the bridge location.

[0057] Transition framework 1, as preassembled, can advantageously be used to replace in-
service transitions, as well as new installations. Additionally, transition framework 1 is fully
reversable for use on either side of the road. Transition framework 1 provides further significant
installation time savings in that it eliminates up to four guardrail posts for post pounding

operations.

[0058] In the embodiments illustrated, transition framework 1 and bridge transition assembly
5 permit a successfully MASH tested distance of 108 inches (9 ft.) between the center of guardrail
post 110 and the edge of ridged concrete anchor 100. The tested and proven span of 108 inches
provides 105 inches of uninterrupted space that accommodates all utilities at a structure requiring
additional room (i.e., drop-basin for off-structure drainage, public utilities, etc.) to obtain the
benefits of the invention. The increased span increases reliability as the primary guidepost is

further distanced from the soil at the bridge interface.

[0059] FIG. 10 is a top view of a MASH Test 3-20 vehicle crash test which was performed in
which the disclosed transition framework 1 was incorporated into bridge transition assembly 5 as
the bridge transition tested in accordance with MASH testing protocols. In FIG. 10, the vehicle
has a centerline of travel 120, and a line of critical impact point, or CIP 122. To satisfy the test

requirements, vehicle centerline 120 as at an angle of 25° to bridge transition assembly 5.
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[0060] In the TL3-20 testing, a 2,425-1b vehicle impacts the critical impact point (CIP) of the
transition at a nominal impact speed and angle of 62 mi/h (100 km/hr) and 25 degrees, respectively.
This test investigates a barrier’s ability to successfully contain and redirect a small passenger

vehicle.

[0061] On April 19,2022, testing was performed on the disclosed embodiment of the invention
having a single field-side thrie beam 80 and a pair of nested road-side thrie beams 70 and 74. Table
1 below demonstrates the success of bridge transition assembly 5 in actual MASH testing on a

small sedan weighing 2,603 lbs. performed by Applus IDIADA KARCO Engineering.
[0062] TABLE 1

General Information
Test Agency: Applus IDIADA KARCO Engineering, LLC
Test Number: P42020-01
Test Date: 4/19/22
Test Article: Northern Infrastructure Products, Bridge Connection Test Vehicle
Test Vehicle
Description: 1100C, MASH 3-20
Test Inertial Mass: 1101 kg
Gross Static Mass: 1183 kg
Impact Conditions
Speed: 101.6 km/h
Angle: 25.0 degrees
Occupant Risk Factors
Impact Velocity (m/s) at 0.0762 seconds on left side of interior
x-direction 7.1
y-direction -10.7
THIV (km/hr): 45.3 at 0.0748 seconds on left side of interior
THIV (m/s): 12.6
Ridedown Accelerations (g's)
x-direction -17.1 (0.0770 - 0.0870 seconds)
y-direction 6.5 (0.2046 - 0.2146 seconds)
PHD (g's): 17.5 (0.0769 - 0.0869 seconds)
ASI: 2.59 (0.0523 - 0.1023 seconds)
Max. 50msec Moving Avg. Accelerations (g's)
x-direction -15.0 (0.0381 - 0.0881 seconds)
y-direction 20.3 (0.0263 - 0.0763 seconds)
z-direction -3.5 (0.0033 - 0.0533 seconds)
Max Roll, Pitch, and Yaw Angles (degrees)
Roll -12.6 (0.3501 seconds)
Pitch -5.1 (0.2347 seconds)
Yaw 52.9 (0.5998 seconds)
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[0063] FIG. 11 is a top view of a MASH Test 3-21 with a test vehicle that was performed with
the disclosed transition framework 1 incorporated into bridge transition assembly 5, tested in
accordance with MASH testing protocols. In FIG. 11, the vehicle has a centerline of travel 120,
and a line of critical impact point, or CIP 122. To satisfy the test requirements, vehicle centerline
120 as at an angle of 25° to bridge transition assembly 5. As seen in FIG. 11 Deflector panel 42

serves to discourage an impacting vehicle from snagging on guardrail post 110.

[0064] In the MASH 3-21 test, a 5000-1b pickup truck impacts the CIP of the transition at a
nominal impact speed and angle of 62 mi/h and 25 degrees, respectively. This test investigates a

barrier’s ability to successfully contain and redirect light trucks and sport utility vehicles.

[0065] On April 19,2022, testing was performed on the disclosed embodiment of the invention
having a single field-side thrie beam 80 and a pair of nested road-side thrie beams 70 and 74. Table
2 below demonstrates the success of bridge transition assembly 5 in actual testing on a 2006 Dodge

Ram 1500 weighing 4,950 Ibs. performed by Applus IDIADA KARCO Engineering.
[0066] TABLE 2

General Information
Test Agency: Applus IDIADA KARCO Engineering, LLC
Test Number: P42020-01
Test Date: 4/19/22
Test Article: Northern Infrastructure Products, Bridge Connection
Test Vehicle
Description: 2270P, MASH 3-21
Test Inertial Mass: 2277 kg
Gross Static Mass: 2277 kg
Impact Conditions
Speed: 100.5 km/h
Angle: 25.0 degrees
Occupant Risk Factors
Impact Velocity (m/s) at 0.0977 seconds on left side of interior
x-direction 7.1
y-direction -8.1
THIV (km/hr): 37.7 at 0.0943 seconds on left side of interior
THIV (m/s): 10.5
Ridedown Accelerations (g's)
x-direction -10.3 (0.1262 - 0.1362 seconds)
y-direction 9.2 (0.1009 - 0.1109 seconds)
PHD (g's): 12.9 (0.0942 - 0.1042 seconds)
ASI: 1.57 (0.0801 - 0.1301 seconds)
Max. 50msec Moving Avg. Accelerations (g's)
x-direction -9.8 (0.0407 - 0.0907 seconds)
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y-direction 11.4 (0.0461 - 0.0961 seconds)

z-direction 4.0 (1.9955 - 2.0455 seconds)
Max Roll, Pitch, and Yaw Angles (degrees)

Roll -54.6 (0.5143 seconds)

Pitch -15.8 (1.1275 seconds)

Yaw 46.9 (0.4890 seconds))
[0067] As seen from the test results, transition framework 1 as incorporated in bridge transition
assembly 5 provides a safe bridge transition for vehicles of very different sizes that passes all
criteria of MASH Test 3-20 and MASH Test 3-21 requirements and provides the several

advantages described herein.

[0068] It will be readily understood by a person of ordinary skill in the art that transition
framework 1 and transition assembly 5 are not limited to the application of bridge entrance and
egress, but can be used where other solidly anchored road barrier elements need to be transitioned

to less resistive barrier elements.

[0069] Having thus described the present invention by reference to certain of its preferred
embodiments, it is noted that the embodiments disclosed are illustrative rather than limiting in
nature and that a wide range of variations, modifications, changes, and substitutions are
contemplated in the foregoing disclosure and, in some instances, some features of the present
invention may be employed without a corresponding use of the other features. Many such
variations and modifications may be considered desirable by those skilled in the art based upon a
review of the foregoing description of preferred embodiments. Accordingly, it is appropriate that
the appended claims be construed broadly and, in a manner, consistent with the scope of the

invention.
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CLAIMS

1. A transition framework for connection to a concrete anchor at a bridge entrance in a bridge
barrier transition, comprising:
a tubular upper chord having first and second ends;
a tubular lower chord having first and second ends;
an approach deflector welded to the first end of the upper and lower chords; and,

an anchorage plate welded to the second end of each of the upper and lower chords.

2. The transition framework of claim 1, further comprising:
the approach deflector connectable to a guardrail post; and,

the anchorage plate connectable to a bridge anchor.

3. The transition framework of claim 1, further comprising:

the upper chord and lower chord being 4.5” outside diameter, schedule 80 tubulars.

4. The transition framework of claim 1, further comprising:
wherein impact forced separation of the upper chord and the lower chord is resisted by
the weldment of the ends of the upper chord and the lower chord to the approach

deflector and the anchorage plate.

5. The transition framework of claim 1, further comprising:
the first and second ends of the tubular upper chord being beveled ends; and,

the first and second ends of the tubular lower chord being beveled ends.

6.  The transition framework of claim 5, the approach deflector further comprising:
a weldment panel welded to the first beveled end of the tubular upper and lower chords;
a connection panel disposed at an obtuse angle to the weldment panel,
a plurality of vertically separated fastener holes on the connection panel; and,

a deflection panel disposed at an obtuse angle to the connection panel.

7. The transition framework of claim 5, the anchorage plate further comprising:
a weldment panel welded to the second beveled end of each of the upper and lower
chords;

a connection panel disposed at an obtuse angle to the weldment panel; and,
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a plurality of vertically separated holes on the connection panel.

8. A transition assembly, comprising:

a transition framework comprising:
a tubular upper chord having first and second ends;
a tubular lower chord having first and second ends;
an approach deflector welded to the first end of each of the upper and lower chords;
an anchorage plate welded to the second end of each of the upper and lower chords;
the approach deflector aftixed to a guardrail post;
the anchorage plate affixed to an anchor structure;

a first thrie-beam having a first end and an opposite second end,

the first thrie-beam positioned on a road-side of the transition assembly, and over the
upper chord and the lower chord;

the first thrie-beam affixed to the approach deflector and the guardrail post at its first
end, and to a terminal connector at its second end; and,

the terminal connector attached to the anchorage plate and the anchor structure at its

second end.

9.  The transition assembly of claim 8, further comprising:
a second thrie-beam having a first end and an opposite second end,
the second thrie-beam positioned on top of the first thrie-beam in a nested
configuration;
the second thrie-beam affixed to the first thrie-beam, the approach deflector, and the
guardrail post at its first end; and,

the second thrie-beam attached to the first thrie-beam at its second end.

10. The transition assembly of claim 8, further comprising:
a field-side thrie-beam having a first end and an opposite second end,
the field-side thrie-beam positioned on a field side of the transition assembly, and on
top of the upper chord and the lower chord; and,

the field-side thrie-beam connected to the first thrie-beam with fasteners.

11. The transition assembly of claim 8, further comprising:
the approach deflector connectable to a guardrail post; and,
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12.

13.

14.

15.

16.

17.

18.

the anchorage plate connectable to the anchor.

The transition assembly of claim 8, further comprising:

the upper chord and lower chord being 4.5” outside diameter, schedule 80 tubulars.

The transition assembly of claim 8, further comprising:
vertical expansion of the thrie-beam on impact is resisted by fixed endpoints of the

upper chord and lower chord, thus increasing the resistance to deformation.

The transition assembly of claim 8, the transition assembly further comprising:
the first and second ends of the tubular upper chord being beveled ends; and,

the first and second ends of the tubular lower chord being beveled ends.

The transition assembly of claim 14, the anchorage plate further comprising:
a weldment panel welded to the second beveled end of each of the upper and lower
chords;
a connection panel disposed at an obtuse angle to the weldment panel; and,

a plurality of vertically separated holes on the connection panel.

The transition assembly of claim 9, the approach deflector further comprising:
a weldment panel welded to the first beveled end of the upper and lower chords;
a connection panel disposed at an obtuse angle to the weldment panel,
a plurality of vertically separated fastener holes on the connection panel; and,

a deflection panel disposed at an obtuse angle to the connection panel.

The transition assembly of claim 9, the anchorage plate further comprising:
a weldment panel welded to the second beveled end of each of the upper and lower
chords;
a connection panel disposed at an obtuse angle to the weldment panel; and,

a plurality of vertically separated holes on the connection panel.

The transition assembly of claim 9, further comprising:
wherein vertical expansion of the thrie-beam on impact is resisted by its positioning

over the transition framework, and the weldment of the ends of the upper chord and
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the lower chord of the transition framework to the approach deflector and the

anchorage plate.
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ABSTRACT

A barrier transition framework such as for use as a bridge transition, is disclosed for connection to
a concrete anchor at an entrance, comprising a tubular upper transition chord having first and
second beveled ends, and a tubular lower transition chord having first and second beveled ends.
The first beveled ends of each of the upper and lower chords are welded to an approach deflector.
The second beveled ends of each of the upper and lower chords are welded to an anchorage plate.
A transition assembly is formed by connecting thrie-beams to the road-side of the transition
framework. A thrie-beam may also be connected to the field-side of the transition framework.
The disclosed transition framework provides a preassembled solid four bar structure with
exceptional resistance to deflection in both the vertical and horizontal planes, that spans a greater

distance than convention transitions.
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| bedieve that | am the original invendor or an ariginal joint inventor of a claimed invention in the application.

! hereby acknowledge that any willful faise statemment made in this declaration is punishable under 18 U.8.C. 1001
hy fine or imprisonment of not more than five {5) vears, or bath,

WARNING:

Pelitioner/applicant is caulivned o avoid submitting persona! information in documants filed in a patent application that may
cardribuie to identity thelt. Personal information such as social security numbers, bank account numbers, or credit cand numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purpeses) is never required by the USPTO
to suppori a petition or an application. i this type of personal information is included in documents submitted o the USPTO,
petitionersiapplicants should consider redacting such personal information from the documents before submilling them tothe
USPTO. Petitionerfapplicant is advised that the record of a patent application is available to the public after publication of the
apphication {unless a non-publication request in compliance with 37 CFR 1.213(a} is mads in the application) or issuance of a
patent. Furthermore, the record from an abandonad application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credii card authorization forms
PTO-2038 submitind for payment purposes are not retainad in the applicalion fle and therefore are not  publicly available.

LEGAL NAME OF INVENTOR

oventor: BENjAMIN Fraser Powell Date (Optional) . December 22, 2022
A
Sigrature: ///”M

Mote: An application data sheel {PTQISE/14 or eguivalent), including naming the entire inventive entity. must accompany this fony or must have
been previously fited. Use an additional PTOUAIAGDT form for each additional invenior.

This cofiection of indonmation is reguived by 38 U 80 115 and 37 COFR 163 The information is required to oblain ov retalr o benef sy the putsdie whish is (o fle {and
by the URPTT o provess) an applicstion. Confidentiaiily is govemed by 35 U.B.C. 122 and 37 CFF 137 and 114, This colfntion s estimated fo ks 1 mimie fo
complete. inciuding gathsring, preparing. and submitting (he compizated applzation form o the USPTOL Time wilt vary depending upon the indhdidual case, Any
Goprnenis on the amount of fme you require to complate this fonn andéor suggestions for redusing this barden, shoult be send (o the Chisf information Offiver, U3
Fatent and Trademasrk Office, U8, Departerent of Commerne, .0, Bow 14580, Alnxandria, VA 2331341450, 00 NQT SERD FEES OR COMPLETED FORMS TO
THIS ADDRESS. BEND TG: Commissioner for Patents, .0, Bax 1450, Alexandria, VA 22313-1450.

8 yois raa SIS In SoMmpIeiing (e o, osit 1-BO0-PTGTSE sod selsct option 2




5l
5
s Y]
B B
% 2 i
= B @
i il K Sar
M«m 1 A v.,w ...w
23 ' P

00T
Tt
R

m‘
o hand

% uu qw oy L k]
o ‘ . & : S\w‘w %
ue A . Ei bt o
el M@v o % i 4 Mw,
: Ts & o3 a5 . f o, Z
| 4 G - % 5 * &
12 & w 2 & ¥
; ] « 4} " Aﬂm “Q.
& 4 - %) ; b4
5 = ) i e &

z s ) -~

& £ @ ) 5

g ¥

-
%

ey

Date

nafional apphicalion membey

bt
s
i@
.
mkm {de
oo b3
@
Wi e
Dol 3 & b &
. w & S . e
W 4 s LR
€ 2] &3 o = s .} ‘ .M xw
P e e ] 2 L5 B
S " [ 12 N ] B
L i = 2 = o Z €
i mr 2 L gl 4 ot £
A & &4 ; o 42 - o %
Sl m & o g &k 14 & 3 a
Z " . % g o B Qo 'y
= HMV a (%] .w.) o T3 L & Al
i - s P bl e b 4 ¥ ta
e n& o 39 & w o L o &
m.m ﬂu N b B R @ 0 b o e mw
OB | i p 55 uh i e
i B 3 & 3 b P o + -G
2 e o % I ‘ & G o 52
: -4 b (3] i [ 4l 5 o O &7
AR & & oy s b A Ry 4
Wi wd it & 7 §a ey % 4
] . by a7 s i % | o o 7
apma g . ¢ G g By ¥y . 4
Ha% e # 7 4 9 8854 , g8
5 ¢ & e f K i k £ " A, . 5
i 2 2 @ & TSI RN § o 84
] poss o & & ¢ Sy i U R R Al e A A 2 &
a1 22 K3 g T & ‘& voLabiBals o g 1 9%
b g 4 = i e sy e g we Wt Bl il W Y . .
21 & ] L& & i Gl R oty I SR o ol a bty 2w
@ o £ X 32 & G RN il b el £
i & b » 7 A A AL ED 2z Ak g
o s fomn 4 = R mw P o m«‘., ey 313 Nﬂ &
% “ iz o ol e 5 A @ b e # I}
3 Yo i, G L i >
o 2 @ ; " 4 g v
Z m b - = &m v e B Y 15, FE BF 1
: : \ £ G5 T o i %
1 i 5 o 4 PSS IE ) finivg
g saotlio - s b 00 ooy e = 5 n
21 4 g |4 JE FRC G HEGD %
o oot - = "y e * ~ - oA
il o g |4 o g regtitE = 8 {a¢
' & o P 2% R G .Mw % 1fh
7] E Gt ] e R “ ) B
i e % i a S8 i & a 2%
Bz & ¥ F i B i iy A I e
& 3 Fit 5 T A 34} 7 .
J w{ s = P+ & 3 = s pu % 7 8
- e rens b o9, g .\éN mm £
LA




PTOAILDT (0812}
Approved for use through TH312014, OMS 08510032
rademiark Offfice; ULS, DEFARTMENT OF CORMMERCE
ve & valld OMEB control number,

.8, Papet and T

Urnfar the Papsrverk Recuction Act of 1883, o parsunis ars required o respond 1o @ coll

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN

& of infenation undssee it Qisg

APPLICATION DATA SHEET (37 CFR 1.76)

Titke of | Barrier Transition Framework
Invention

As the below named inventor, | hereby declare that

This declaration st
s directed o @ The attached application, of

Ej United Siates appilication or PCT intermnational application number

fited on

The above-identified application was made or authorized o be made by me.

| bedieve that | am the original invendor or an ariginal joint inventor of a claimed invention in the application.

! hereby acknowledge that any willful faise statemment made in this declaration is punishable under 18 U.8.C. 1001
hy fine or imprisonment of not more than five {5) vears, or bath,

WARNING:

Pelitioner/applicant is caulivned o avoid submitting persona! information in documants filed in a patent application that may
cardribuie to identity thelt. Personal information such as social security numbers, bank account numbers, or credit cand numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purpeses) is never required by the USPTO
to suppori a petition or an application. i this type of personal information is included in documents submitted o the USPTO,
petitionersiapplicants should consider redacting such personal information from the documents before submilling them tothe
USPTO. Petitionerfapplicant is advised that the record of a patent application is available to the public after publication of the
apphication {unless a non-publication request in compliance with 37 CFR 1.213(a} is mads in the application) or issuance of a
patent. Furthermore, the record from an abandonad application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credii card authorization forms
PTO-2038 submitind for payment purposes are not retainad in the applicalion fle and therefore are not  publicly available.

LEGAL NAME OF INVENTOR

inventor: D€@N Clinton Albersan Date (Optionaly ;_December 22, 2022

Sigrature: &

Mote: An application data sheel {PTQISE/14 or eguivalent), including naming the entire inventive entity. must accompany this fony or must have
been previously fited. Use an additional PTOUAIAGDT form for each additional invenior.

This cofiection of indonmation is reguived by 38 U 80 115 and 37 COFR 163 The information is required to oblain ov retalr o benef sy the putsdie whish is (o fle {and
by the URPTT o provess) an applicstion. Confidentiaiily is govemed by 35 U.B.C. 122 and 37 CFF 137 and 114, This colfntion s estimated fo ks 1 mimie fo
complete. inciuding gathsring, preparing. and submitting (he compizated applzation form o the USPTOL Time wilt vary depending upon the indhdidual case, Any
Goprnenis on the amount of fme you require to complate this fonn andéor suggestions for redusing this barden, shoult be send (o the Chisf information Offiver, U3
Fatent and Trademasrk Office, U8, Departerent of Commerne, .0, Bow 14580, Alnxandria, VA 2331341450, 00 NQT SERD FEES OR COMPLETED FORMS TO
THIS ADDRESS. BEND TG: Commissioner for Patents, .0, Bax 1450, Alexandria, VA 22313-1450.
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