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(57) La presente mvention concerne un systeme de
montage (10) cassable permettant le montage d’une
structure (12) sur une surface de support (14) fixe, dotée
d’une pluralit¢ d’¢léments (34) de montage allonges,
s’etendant geéncralement perpendiculairement a la
surface de support. Une plaque de fixation (24) est
couplee a la structure a monter. La plaque de fixation
(24) est dotée d une pluralité d’ouvertures (30) formees
dans ladite plaque, et chacun des ¢léments de montage
traverse 1'une des ouvertures. Une pluralite de plaques de
cisailllement (38, 40) est fournie. Chaque plaque de
cisaillement entoure géncralement 1’'un des €lements de
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(57) A breakaway mounting system (10) for mounting a
structure (12) to fixed support surface (14) has a plurality
of eclongated mounting members (34) extending
generally perpendicular to the support surface. An
attachment plate (24) 1s coupled with the structure to be
mounted. The attachment plate (24) has a plurality of
apertures (30) formed theremn and each of the mounting
members extends through one of the apertures. A
plurality of shearing plates (38 and 40) are provided.
Each shearing plate (38 and 40) generally surrounds one
of the mounting members (34) and 1s positioned between
the support surface and the attachment plate (24). Each
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montage (34) et est placée entre la surface de support et
la plaque de fixation (24). Chaque plaque de cisaillement
(38, 40) presente une surface superieure et une surface
inferieure. La superficie de la surface supenieure de la
plaque de cisaillement est sensiblement plus petite que
celle d’une surface inferieure de la plaque de fixation
(24), et la supertficie de la surface inferieure de la plaque
de cisaillement est sensiblement plus petite que celle de
la surface de support. Une attache (56) est fixée a
I’¢lément de montage (34) de facon a fixer la plaque de
fixation a la surface de support. La surface supéerieure ou
la surface inferieure de chaque plaque de cisaillement
forme une surface de cisaillement destinée a cisailler
I’¢lement de montage (34) associ€ lorsque la structure est
soumise a un impact provoque par un vehicule (61) avec
une force suffisante.
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shearing plate (38 and 40) has an upper surface and a
lower surface. The area of the shearing plate upper
surface 1s substantially smaller than the area of a lower
surface of the attachment plate (24) and the area of the
shearing plate lower surface 1s substantially smaller than
the area of the support surface (14). A fastener (56) 1s
attached to the mounting member (34) for securing the
attachment plate to the support surface. One of the upper
surface and the lower surface of each shearing plate
forms a shear plane for shearing the associated mounting
member (34) when the structure 1s impacted by a vehicle
(61) with sufficient force.
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(§7) Abstract

A breakaway mounting system
(10) for mounting a structure (12) to
fixed support surface (14) has a plu-
rality of elongated mounting members
(34) extending generally perpendicular
to the support surface. An attachment
plate (24) is coupled with the structure
to be mounted. The attachment plate
(24) has a plurality of apertures (30)
formed therein and each of the mount-
ing members extends through one of
the apertures. A plurality of shearing
plates (38 and 40) are provided. Each
shearing plate (38 and 40) generally
surrounds one of the mounting mem-
bers (34) and is positioned between the
support surface and the attachment plate
(24). Each shearing plate (38 and 40)
has an upper surface and a lower sur-
face. The area of the shearing plate up-
per surface is substantially smaller than
the area of a lower surface of the at-
tachment plate (24) and the area of the
shearing plate lower surface is substan-
tially smaller than the area of the sup-
port surface (14). A fastener (56) is at-
tached to the mounting member (34) for
securing the attachment plate to the sup-
port surface. One of the upper surface

Solla |

| and the lower surface of each shearing
plate forms a shear plane for shearing the associated mounting member (34) when the structure 1s impacted by a vehicle (61) with sufficient

force.
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BREAKAWAY CONNECTION SYSTEM FOR ROADSIDE USE

Background of the Invention

This invention relates to a system for connecting a roadside structure, such
as a highway sign, to a support surface, and 1n particular to a system that allows the
structure to be broken away upon being impacted by an errant vehicle.

Roadways and highways have numerous necessary structures located along
their sides. For instance, almost every single highway has highway sign posts. commercial
sign posts, luminaire supports. emergency call box supports. and fire hydrants located
therealong. It is necessary for these structures to be located in close proximity to the
road. These structures present significant hazards to an errant vehicle that exits the
roadway and impacts the structures. If the structures are rigidly fixed adjacent the
roadside, contact by & vehicle with the structure will result in significant damage to the
vehicle and potentially serious bodily harm to the vehicle occupants. In fact, 1f such
structures are rigidly secured. the chance of a fatality occurring 1n a collision dramatically
increases. More specifically. a moving vehicle contacting a fixed, rigid support 1s subject
to significant deceleration and generates an incredible amount of force that results in a
very violent collision. A roadside structure that will breakaway or yield upon impact by
a vehicle will greatly reduce the severity of the collision and is less likely to result in bodily
harm to the vehicle occupants.

Numerous attempts have been made in the past to provide connections
between roadside structures and a ground support surface. Once of the most basic types
of prior art structures involves the use of yielding supports. More specifically, a structure,

such as a sign, is supported by a yielding rod-like structure. When a vehicle impacts the

rod-like structure, the rod simply bends over and out of the way of the impacting vehicle.
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These types of yielding support structures are typically only suitable for small highway
structures. More particularly, in order to support large highway structures. a support rod
or the like must have a particular rigidity to hold the structure in the upright position,
especially when the structure is subjected to wind loading. Oftentimes, the rigidity of the
material utilized to support the large structure 1s such that if contacted by a vehicle, a
significant amount of force is still generated, thus resulting in a violent collision.
Additionally, as 1s apparent, in order to adopt existing roadside structures to utilize
yieldable supports, it 1s necessary to re-anchor the support in the ground utilizing the
yielding support structure.

A further type of highway structure connection is a slip-base connection.
In this type of connection, an anchor member extends from the ground and has a rigid
plate secured thereto. The support member used to support the structure also has end
plate that rests on the anchor member end plate. Notches are provided on the edges of
the end plates of the adjoining anchor member and support member. Bolts are placed in
these edge notches to connect the two end plates together and, thus, to connect the
support member to the anchor member. The edge notches are such that they allow the
bolts to slip out of the connection when the structure is contacted by a vehicle. A keeper
plate 1s commonly used to hold the bolts and prevent the bolts from slipping out of the
edge notches due to wind induced vibration and temperature-induced expansion and
contraction. These types of structures suffer from the disadvantage that they are
oftentimes not omnidirectional. More specifically, if a vehicle contacts the supported
structure 1n a force line that 1s not in line with the edge notches, a substantial amount of
force can still be generated by a collision. Further, it is typically difficult to adopt existing

roadside structures to the slip base devices. Additionally, the clamping force must be
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between specific ranges to allow the bolts to slip, but still resist wind loads and

temperature variations. Theretfore, during installation, the torquing of the bolts to obtain

the correct clamping force is crucial, thus requiring substantial time and attention to detail

during preparation.

A still further type of roadside connector is a frangible transformer base.
A frangible transtormer base consists of a pedestal that is manufactured from a brittle
material, typically aluminum. The frangible base is used to support the highway structure
and attaches the support member to a rigid base, such as a concrete foundation. When
a venicle impacts the highway structure, the trangible transformer base fractures, allowing
the supporting member to breakaway trom the rigid base and move out of the way of the
errant vehicle. As 1s apparent, 1t 1s oftentimes difficult to modify existing structures to use
frangible transtormer bases. Still further, frangible transformer bases are typically
expensive to manufacture and can require numerous different sizes be made for different
sizes of structure.

A still turther type of roadside connector 1s frangible couplers. These
couplers are often placed between a plate attached to an anchor member and a plate
attached to a support member. When the highway support structure is impacted, the
frangible couplers fracture and allow the support and anchor members to separate, thus
reducing the potential for injury to the vehicle occupants. The first type of frangible
coupler consists of a generally cylindrically fabricated body formed of a brittle matrix
material. On one end of the cylinder a short threaded rod is cast into the brittle matrix
material and presents male threads for connection to the attachment plate of a support

member. The other end of the cylinder has a threaded sleeve formed therein that presents

a female thread surface that 1s capable of mating with a male-threaded stud of an anchor
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member. A second type of frangible coupler consists of a solid shaft that is machined with
threads on each end and with an hourglass configuration in thé middle region between the
threaded ends. The hourglass-shaped middle region presents a reduced cross section for
fracturing upon contact. Frangible couplers are typically expensive and difficult to
manufacture because they require the machining of special features, such as an hourglass
configuration, that result in high labor and machine costs. Additionally, because of the
difficulty of manufacturing frangible connectors, it is oftentimes difficult to adopt existing
highway structures for their use. More specifically, an existing highway structure has a
particular weight and height that results in certain wind load and gravitational forces being
applied to the base of the support structure. Therefore, existing off-the-shelf frangible
couplers oftentimes lack a sufficient number of sizes and types to retrofit a great number
of existing supports. In particular, the sizes available may not provide sufficient resistance
to wind loading while allowing sufficient breakaway capacity to reduce injury due to
collision. If this is the case, 1t may be necessary to custom manufacture the frangible
coupler which results in very high manufacturing costs due to the potential intricate
molding and milling processes required to make these couplers.

Theretore, a breakaway connection system is needed which will overcome

the problems with the prior connecting structures discussed above.

Summary of the Invention

Accordingly, it 1s an object of the present invention to provide a breakaway
connection system for connecting a roadside structure that is omnidirectional so that the

structure will breakaway from an anchor member irregardless of the direction from which

the structure may be impacted by a vehicle.
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Another object of this invention 1s to provide a breakaway connection
system that can be easily adopted to existing roadside structures without substantial
modification or expense.

A still further object of this invention is to provide a breakaway connection
system that can be easily manufactured to provide numerous different sizes and
configurations to be adopted to a multitude of mounting situations.

Accordingly, the present invention provides a breakaway mounting system
for mounting a structure to a fixed support surface. A plurality of elongated mounting
members extend generally perpendicular to the support surface. An attachment plate is
coupled with the structure to be mounted. The attachment plate has a plurality of
apertures formed therein. Each of the mounting members extends through one of the
apertures. A plurality of shearing plates are provided. Each shearing plate generally
surrounds one of the mounting members and 1s positioned between the support surface
and the attachment plate. Each of the shearing plates has an upper surface and a lower
surtace. The area of the shearing plate upper surface is significantly smaller than the lower
surface area of the attachment plate, and the area of the shearing plate lower surface is
significantly smaller than the area of the support surface. A fastener is attached to the
mounting member for securing the attachment plate to the support surface. One of the
shearing plate upper surface and the shearing plate lower surface forms a shear plane for
shearing the associated mounting member when the structure is contacted by a vehicle

with sufficient force.
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Brief Description of the Drawings

In the accompanying drawings which form a part of this specification and
are to be read n conjunction therewith, and in which like reference numerals are used to
indicate like parts in the various views:

Fig. 1 1s a diagrammatic view showing a signpost structure having a
breakaway mounting system according to the present invention with a vehicle engaging
the signpost and the breakaway action having already taken place;

Fig. 2 1s an enlarged fragmentary side elevational view of the mounting
system shown 1n Fig. 1 prior to the breakaway action, parts broken away and shown in
cross section to reveal details of construction;

F1g. 3 1s a cross-sectional view taken generally along lines 3-3 of Fig. 2,
hidden shearing plates shown in broken lines;

Fi1g. 4 1s an exploded perspective view of a breakaway unit used in the
mounting system of Fig. 1;

Fig. 5 1s a cross-sectional view taken generally along lines 5-5 of Fig. 3;

F1g. 6 1s a side elevational view of a mounting rod and a shearing plate

according to the present invention;
Fig. 7 1s an alternative embodiment of the present invention; and
F1g. 8 1s a further alternative embodiment of the present invention.

Detailed Description of the Preferred Embodiments

Referring to the drawings in greater detail, and initially to Figs. 1-5, a
breakaway mounting system designated generally by the numeral 10 is shown. System 10
s utilized to mount a structure 12 such as a sign post or luminare support to a ground

surface 14. Typically, ground surface 14 is located adjacent a roadway such that the
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possibility of structure 12 being hit by an errant vehicle is substantial. An anchor member
16 1s fixedly mounted 1n ground surface 14 via any well-known means, such as cementing
anchor 16 into a bore drilled or dug into surface 14. Positioned atop anchor 16 and
fixedly secured thereto 1s a generally horizontally disposed anchor plate 18. Anchor plate
18 has a plurality of through apertures 20 formed therein. Apertures 20 will generally
vary from two to four in number, depending on the size of the structure 12 needed to be
supported. as will be further discussed below. In the embodiment shown in Figs. 2 and
3, three apertures 20 are shown arranged in a generally triangular pattern. Additionally,
anchor plate 18 1s generally shown as having a circular shape with an upper support
surface 22, although other shapes are possible. For instance, plate 18 can have a square
or rectangular shape which would make 1t somewhat easier to manufacture.

Positioned above and spaced from anchor plate 18 by system 10 is
generally horizontally disposed support attachment plate 24. The upper surface of plate
24 has a support member 26 rigidly secured thereto. Support member 26 serves to
support a structure such as a sign 28 above surface 14. Plate 24 also has a plurality of
through apertures 30 formed therein. Again, apertures 30 are preferably two to four in
number and generally aligned with apertures 20 1n anchor plate 18. As with anchor plate
18, attachment plate 24 1s also generally circular in shape and apertures 30 are also in a
triangular configuration spaced about support member 26. Again, other plates, shapes and
aperture configurations are possible. In particular, plate 24 can be square or rectangular
to reduce the manufacturing costs.

System 10 used to attach anchor plate 18 to attachment plate 24 is
comprised of a plurality of breakaway units 32. With reference to Fig. 4, each unit 32

includes a connecting rod 34 with a male thread surface 36 on each end, an upper shearing
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plate 38, and a lower shearing plate 40. Rod 34 could also be threaded along its entire
extent. Shearing plates 38 and 40 are identical in construction and are generally
comprised of a step washer having a first generally cylindrical portion 42 with a diameter
Dg, and a second generally cylindrical portion 44 with a diameter D, Diameter D, is
greater than diameter Dy, to form the step portion of the washer. Each plate 38 and 40
also has a centrally aligned bore 46 which is capable of receiving rod 34.

With reference to Figs. 2 and 5, each unit 32 is assembled to connect
attachment plate 24 and anchor plate 18 by first positioning upper shear plate 38 such that

its first portion 42 is received in one of the apertures 30 formed in attachment plate 24 and
such that an upper annular surface 48 of its second portion 44 is in contact with a lower
surface 50 of attachment plate 24. Lower shearing plate 40 is positioned such that its first
portion 42 1s received 1n an associated aperture 20 of anchor plate 18 and such that the
annular surface 48 of its second portion 44 rests on support surface 22. An annular
shearing surface 52 of upper shearing plate 38 contacts an annular shearing surface 54 of
lower shearing plate 40. Surfaces 52 and 54 form a shearing plane, as will be further
discussed below. A rod 34 is then received through the aligned bores 46 of shearing
plates 38 and 40. As is apparent, apertures 20 and 30 are of a diameter larger than the
diameter D, of rod 34 such that the first portion 42 of each shearing plate 38 and 40 can
also be accommodated in the aperture. Nuts 56 are threaded on male thread surfaces 36
adjacent an upper surface 58 of attachment plate 24 and adjacent a lower surface 60 of
anchor plate 18. Nuts 56 are tightened on thread surfaces 36 such that shearing plates 38
and 40 are sandwiched together between anchor plate 18 and attachment plate 24. A
breakaway unit 32 is assembled for each of the aligned apertures of plates 18 and 24. In

the embodiment shown in Figs. 2. 3 and 5, three such units 32 are assembled.
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Breakaway system 10 operates in response to a vehicle 61 hitting structure
12 as indicated 1n Fig. 1. As vehicle 61 contacts structure 12, tremendous horizontal and
moment forces will be applied at the connection between support 26 and anchor 16.
These forces will result in the separation between anchor plate 18 and attachment plate
24. More specifically, because of moment forces applied to structure 12, the rod 34
associated with the unit 32 located closest to the point of impact of the vehicle likely will
fail and break apart due at least in part to tensile forces applied thereto. Additionally.,
because of the significant horizontal forces being applied to structure 12, a shearing plane
1s created between surfaces 52 and 54 of paired shearing plates 38 and 40. More
spectfically, because upper shearing plate 38 1s coupled to attachment plate 24 via its first
portion 42 being disposed 1n associated aperture 30, horizontal force applied to structure
12 will also be conveyed to upper shearing plate 38. Further, lower shearing plate 40 1s
fixedly coupled to anchor plate 18 in a similar manner. Therefore, a shearing plane is
created between surfaces 52 and 54 which will essentially snap rod 34 into two pieces.
As discussed above, in the units 32 closest to the point of impact, a combination of tensile
and shear stresses will cause the rods 34 to fail. However, in the units 32 furthest away
from the point of impact, essentially shearing stresses will cause the associated rods 34 to
fail. As all the rods 34 of the units 32 fail, structure 12 will be separated from anchor 16,
thus resulting 1n less force transmission being conveyed to the vehicle upon impact, and
thus reducing the likelihood of injury to the occupants of the vehicle. The actual amount
of tension forces which will cause failure versus the shearing forces that will cause failure
1s also a factor of the level at which structure 12 1s impacted. More specifically, if
structure 12 1s impacted fairly close to breakaway system 10, shearing forces are more

likely to be prevalent in the separation between the structure and the anchor. However,
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if impact is further up on structure 12, it is more likely that significant moment forces will
be applied to system 12 and at least some of rods 34 will fail at least partly due to tensile
stresses.

The type of sign (dual support or single support) may also affect whether
mainly shear or moment forces are present. In particular, if a dual support is used and
only one support is impacted by a vehicle, it is more likely only shear forces will cause
separation. With dual support signs, as one support is hit, the top of that support remains
relatively fixed because the other noncontacted support is still intact and supports the sign.
Theretore, the top of the impacted support cannot rotate away from the impact resulting
in primarily shearing forces causing failure of rods 34.

Breakaway system 10 is also omnidirectional. That is, structure 12 will
breakaway from anchor 16 no matter the direction from which structure 12 is impacted.
In other words, because of the nature of shearing plates 38 and 40, a shearing plane will
be formed between them no matter the direction of force applied to structure 12.

With reference to Fig. 2, the surface area of shearing surface 52 is
significantly smaller than the surface area of attachment plate lower surface 50, and the
surface area of shearing surface 54 is significantly smaller than the surface area of support
surface 22. Because it is only surfaces 52 and 54 that are in contact with one another,
there are greatly reduced friction forces between support 26 and anchor 16. This
reduction in engaged surfaces reduces the amount of horizontal force required to shear
rods 34, thus aiding and resulting in the breakaway function of system 10.

Although the above embodiment is described as utilizing three breakaway
units 32, it 1s contemplated that any plurality of breakaway units could be used and,

particularly, that two to four breakaway units for each support member 26 are preferable.
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More specifically, it 1s contemplated that system 10 can be utilized with small, medium and
large structures. In particular, small structures typically will have only a single support
member 26 and will utilize two to three breakaway units 32. An example of a small
structure would be a stop sign or the like. Medium structures generally can have one to
two support members 26 with two to three breakaway units associated with each support.
An example of a medium support could be a highway sign that requires laterally spaced
supports to provide a medium sized surface to convey information. Large structures
typically will utilize two to three supports members 26 with each of the support members
having two to four breakaway units 32. Large structures are typically extremely large
highway signs that provide a surface large enough to convey a substantial amount of
information.

The table set forth below gives preferred dimensions for breakaway units
32, depending upon the type of structure to be supported. In the table, the Dy represents
the diameter of rod 34; D, . represents the diameter of bore 46; D, represents the
diameter of the first portion of shearing plates 38 and 40; D., represents the diameter of
the second portion of shearing plates 38 and 40; L, represents the thickness of the first
portion of shearing plates 38 and 40; and L, represents the thickness of the second

portion of shearing plates 38 and 40.
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0.28"-0.01"
0.35"-0.01"
0.41"-0.01"

Small Structures

(2 to 3 rods per
support)

Medium
Structures
(Single/Dual
Supports)

(2 to 3 rods per
support)

10

Large Structures
(Dual/Triple
Supports)

(2 to 4 rods per
support)

15

(Single Supports)
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0.5"+0.01" 1.0"+0.01"

0.41"-0.01" | 0.6"+0.01" 1.1"+0.01"
0.47"-0.01" | 0.7"+0.01" 1.3"+0.01"
0.54"-0.01" | 0.8"+£0.01" 1.5"+0.01"

0.6"+0.01" | 1.1"+0.01"

7/16"0 0.47"-0.01" | 0.7"£0.01" 1.3"+0.01"
12" 0.54"-0.01" { 0.8"+0.01" 1.5"+0.01"
9/16"0 0.60"-0.01" [ 0.9"+0.01" | 1.7"+0.01"
5/8"0 0.66"-0.01" | 1.0"x0.01" 1.9"+0.01"
11/16"e | 0.72"-0.01" | 1.1"+0.01" | 2.1"+0.01"
3/4"o 0.79"-0.01" | 1.2"+0.01" | 2.3"+0.01"

PCT/US98/10121

15"+0.01" | 0.125"+0.01" |
0.15"+o.01" 0.125"+0.01"
0.20"+0.01" | 0.15"+0.01"

0.15"+0.01" | 0.125"+0.01"

0.20"+0.01" | 0.15"+0.01"
0.25"+0.01" | 0.20"+0.01"
0.30"+0.01" | 0.25"+0.01"

0.20"+0.01" | 0.15"+0.01"
0.25"+0.01" | 0.20"+0.01"
0.30"+0.01" | 0.25"+0.01"
0.35"+0.01" | 0.30"+0.01"
0.40"+0.01" ] 0.35"+0.01"
0.45"+0.01" 1} 0.40"+0.01"
0.50"+0.01™ } 0.45"+0.01"

It has been found that the invention operates adequately when the ratio of

Dg, to Dy 1s approximately in the range of 2.5:1 to 4:1. It has further been found that it

1s preferable for the Dg,:Dy ratio to be in the range of 2.9:1 to 3.6:1, with the most

20

preterred ratio being approximately 3:1. Still further, it has been found that the breakaway

system operates adequately when the ratio of Dy, to L, is in the range of 1.5:1 to 3:1.

Additionally, the Dy:Lg, ratio is preferably in the range of 1.7:1 to 2.5:1. with the most

preferred value being approximately 2:1. Still further. it has been found that shearing

plates operate adequately if constructed with the ratio of L, to Lg, 1n the range of 0.7:1

25 to 0.95:1.

Preferably, the Lg,:Lg, ratio is in the range of 0.75:1 to 0.9:1 with a most

preferred value of 0.82:1. Still further, it has been found that shearing plates 38 and 40

will operate adequately if the ratio of Dy, to Dy, is in the range of 1.5:1 to 2.5:1.

Additionally, the Dg,:Dy, ratio is preferably in the range of 1.83:1 to 2.25:1, with a most

preterred vaiue of 1.9:1.
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Rods 34 are preferably made of a brittle material, for instance, a hardened
corrosion resistant stainless steel having a yield strength of '500 MPa and an elongation
of 20 percent. Shearing plates 38 and 40 are also preferably made of a hardened corrosion
resistant stainless steel. Rods 34 and plates 38 and 40 could also be made of any other
suitable material, for instance, galvanized steel.

As 1s apparent, rods 34 and shearing plates 38 and 40 can be easily
manufactured, and, in fact, can sometimes be off-the-shelf items. These structures do not
require special machining of special materials by skilled laborers, as is often the case with
prior art breakaway connectors. Rods 34 and shearing plates 38 and 40 can often be
assembled by cutting and welding stock matenals. Additionally, because shearing plates
38 and 40 can be manufactured with first portion 42 to fit existing sized apertures 20 and
30, existing roadside structures with existing expensive breakaway connectors can be
easily modified to utilize units 32. Although rods 34 are shown with a generally circular
cross section, other cross sections such as square or elliptical shapes may adequately
function to provide a breakaway teature. Additionally, although shearing plates 38 and
40 are also generally shown having a circular cross section, these plates also may have a
square rectangular or other suitable shape. As 1s apparent, shearing plates 38 and 40 can
be formed without first sections 42 so long as they are adequately secured to their
respective plates 24 and 18. For instance, upper shearing plate 38 could be secured to
attachment plate 24 via welding and lower shearing plate 40 could be attached to anchor
plate 18 via weiding.

With reference to Fig. 7, an alternative breakaway unit 62 is shown. Unit
62 can be utilized when there 1s no anchor member 16 extending from a ground surface

14, but 1nstead, a rod 34 1s embedded 1n ground surface 14. Rod 34 could be cast in place
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if surface 14 1s a concrete surface and, further, can have an L-shape configuration below
the surface. Therefore, ground surface 14 offers the support surface 22 above which
attachment plate 24 is spaced. Unit 62 utilizes only one shearing plate 64 which is
oriented 1dentically to upper shearing plate 38. In other words, first portion 42 of shearing
plate 64 1s received in an aperture 30 of attachment plate 24 such that horizontal
movement of plate 24 will result in horizontal movement of shearing plate 64. Shearing
surface 52 of shearing plate 64 rests upon support surface 22 and forms a shearing plane
therebetween. Therefore, as a vehicle contacts structure 12, the horizontal movement of
attachment plate 24 will result in the shearing of rod 34 along the shearing plane formed
between shearing surface 52 and support surface 22.

A still further alternative breakaway unit 66 is shown in Fig. 8. Again, in
breakaway unit 66, a rod 34 is embedded in ground surface 14. Still further. a first
portion 42 of a shearing plate 68 is also embedded in ground surface 14, such that
shearing plate 68 is generally coupled thereto. Shearing plate 68 is oriented in the same
manner as lower shearing plate 40 of the first embodiment. Rod 34 extends through an
aperture 30 1n attachment plate 24. Shearing surface 54 of shearing plate 68 contacts
lower surface 50 of attachment plate 24 and forms a shear plane therebetween. Therefore.
as a vehicle contacts structure 12, attachment plate 24 is moved horizontally and rod 34
1s sheared along the plane formed between surface 50 and surface 54.

From the foregoing, it will be seen that this invention is one well-adapted
to obtain all of the ends and objects hereinabove set forth.

It will be understood that certain features and subcombinations are of

utility and may be employed without reference to other features in subcombinations. This

1s contemplated by and is within the scope of the claims.
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Since many possible embodiments may be made of the invention without

departing from the scope thereof, it is to be understood that all the matters herein set forth

are to be interpreted as illustrative and not in a limiting sense.
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We claim:

I A breakaway structure for mounting to a fixed support surface, the
structure comprising: an attachment plate having a plurality of apertures formed therein:;
a plurality of elongated mounting members extending generally perpendicular to the
support surface, each said mounting member extending through one of said apertures; a
plurality of shearing plates, each said shearing plate generally surrounding one of said
mounting members and positioried between the support surtace and the attachment plate,
each said shearing plate having an upper surtace and a lower surtace, the area of said
shearing plate upper surface being smaller than the area of a lower surtace of the
attachment plate, and the area of said shearing plate lower surface being smaller than the
area of the fixed support surface; and a fastener attached to said mounting member for
securing the attachment plate to the supp;)rt surface; wheretn one of said shearing plates
1s coupled to one of the attachment plate and support surtace; and wherein one of said
upper surface and said lower surface of each said shearing plate forms a shear plane for
shearing the associated mounting member when the structure 1s impacted by a vehicle with
sufficient force.

2. The structure of claim 1 wherein at least one of said shearing plates
is coupled to the aitachment plate so that generally honzontal movement of the
attachment plate results in horizontal movement of said shearing plate and such that a
shearing plane is formed along said lower surtace of said shearing plate.

3. The structure of claim 1 wherein at least one of said shearing plates
is coupled to the support surface so that generally horizontal movement of the attachment
plate results in minimal horizontal movement of said shearing plate and such that a
shearing plane is formed along the upper surface of said shearing plate.

4 The structure of claim 1 wherein each of said mounting members
has two shearing plates generally surrounding it and sfacked one above the other, wherein

said upper shearing plate is coupled to the attachment plate such that horizontal

" movement of the attachment plate results in horizontal movement of said upper shearing

plate and wherein the lower shearing plate is coupled to the support surface such that
horizontal movement of the attachment plate results in minimal horizontal movement ot
said lower shearing plate, and wherein a shearing plane is created between said lower

surface of said upper shearing plate and said upper surface of said lower shearing plate.
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5. . 'The structure of claim | wherein at least one of said mounting
members 1s a rod with a generally circular cross section.

6. The structure of claun 1 wherein at least one of said shearing plates
has a generally circular horizontal cross section and said mounting member has a generally
circular horizontal cross section.

7 The structure of claim 6 wherein said shearing plate has a large
external diameter section and small external diameter section, said small diameter section
coupled with one of the attachment plate and the support surface

8. The structure of claim 7 wherein said small external diameter
section 1s positioned in one of the attachment platé apertures so that said shearing plate
moves horizontally with the attachment plate.

9. The structure of claim 6 wherein the ratio of the diameter of the
shearing plate to the diameter of the mounting member 1s in the range 0of 2.5:5to 4:1.

10. The structure of claim 6 wherein the ratio of the diameter of the
shearing plate to the diameter of the mounting member 1s in the range 0f2.9:1 to 3.6:1.

I The structure of claim 6 wherein the ratio of the diameter of the
shearing plate to the diameter of the mounting member is- approximately 3:1.

12, The structure of claim 1 wheretn the ratio of the diameter of said
mounting member to the thickness of said shearing plate 1s in the range of 1.5:1to 3:1.

13 The structure of claim 1 wherein the ratio of the diameter of said
mounting member to the thickness of said shearing plate is in the range of 1.8:1t02.5:1.

14. The structure of claim 1 wherein the ratio ot the diameter of said
mounting member to the thickness of said shcaring plate 1s approximately 2:1.

1S. The structure of claim 1 wherein the support surtace 1s presented
by a mounting plate which 1s fixed to the top of a ground anchor member.

18. A breakaway structure for mounting to a fixed support surface, the

structure comprising: an attachment plate having a plurality of apertures; a plurality of

elongated rods extending generally perpendicular to the support surface, each said rod
extending through one of said apertures; a plurality of generally cylindrical shearing plates
disposed in pairs such that there 1s an upper shearing plate and a lower shearing plate

associated with each of said rods and such that each pair 1s positioned between the

support surface and the attachment plate, said shearing plates have a large diameter
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section and small diameter section, each said shearing plate ot a pair generally surrounding
its associated mounting member, sard upper shearing plate positioned so that said small
diameter section of said upper shearing plate 1s coupled with the attachment plate such
that hornizontal movement of the attachment plate results in horizontal movement of said
upper shearing plate and said lower shearing plate positioned so that said small diameter
section of said lower shearing plate ts coupled with the support surface such that
horizontal movement of the attachment plate results in minimal horizontal movement of
saich lower shearing plate, and wherein a shearing plane is created between a lower surface
of said upper shearing plate and an upper surface of said lower shearing plate; and a
fastener attached to said mounting member for securing said attachment plate to the
support surtace.

19 A breakaway structure for mounting a structure to a tixed support
surface, the structure including an attachment plate having a plurality of apertures formed
therein, the system comprising: an attachment plate having a plurality of apertures; a
plurality of mounting rods extending generally perpendicular to the support surtace, each
said mounting rod extending through one of said apertures; a plurality of generally
cylindrical shearing plates disposed in pairs such that there 1s an upper shearing plate and
a lower shearing plate associated with each of said rods and positioned between the
support surface and the attachment plate, each said shearing plate of a pair having a bore
therein into which the associated rod is received, each shearing plate also having a large
diameter section-and a small diameter section, said upper shearing plates positioned so
that said small diameter sections are received in associated apertures of the attachment
plate such that horizontal movement of the attachment plate results in horizontal
movement of said upper shearing plate, and said lower shearing plates positioned so that
said small diameter sections are coupled with the support surtface, and wherein a shearing
plane is created between said lower surface of said upper shearing plate and said upper
surface of said lower shearing plate such that the associated mounting rods are sheared
when the structure is contacted with sufficient force by a vehicle; and a fastener attached
to said mounting rod for securing said attachment plate to the support surface.

21 A breakaway structure for mounting to a fixed support surtace
having a plurality of apertures, the structure comprising: an attachment plate having a

plurality of apertures formed therein, a plurality of elongated mounting members
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extending generally perpendicular to the support surtace, each said mounting member
extending through one of said apertures, a plurality of shearing plates, each said shearing
plate generally surrounding one of satd mounting members and positioned between the

support surface and the attachment plate, each said shearing plate having a first surface
and a second surface, the area of said shearing plate first surface being smaller than the
area of said second surface, the area of said first surface being smaller than the area of at
least one of said apertures formed in one of the support surface and the attachment plate
to facilitate insertion thereof, and a fastener attached to said. mounting member for
securing the attachment plate to the support surtace, wherein satd second surface of each
sald shearing plate forms a shear plane for sheanng the associated mounting member when
the structure 13 1impacted by a vehicle with sufficient force.

22, The structure of claim 21 wherein at least one of said shearing
plates 1s coupled to the attachment plate by the insertion of said tirst surtace of said
shearing plate into one of said attachment plate apertures so that generally horizontal
movement of the attachment plate results in honzontal movement of said inserted shearing
plate and such that a shearing plane is formed along said second surtace of said inserted
shearing plate. |

23. The structure of claim 21 wherein at least one of said shearing
plates is coupled to the support surface by insertion of said first surtace of said shearing
plate into one of said support surface apertures so that generally horizontal movement of
the attachment plate results in minimal honzontal movement of said inserted shearing plate
and such that a shearing plane is formed along the second surface of said inserted shearing
plate.

24 The structure of claim 21 whérein each of said mounting members
has two said shearing plates generally surrounding said mounting member, and each said
shearing plate stacked one above the other, said upper shearing plate being coupled to the
attachment plate such that horizontal movement of the attachment plate results in
horizontal movement of said upper shearing plate and the lower shearing plate being
coupled to the support surface such that horizontal movement of the attachment plate
results in minimal horizontal movement of said lower shearing plate, and wherein a
shearing plane is created between each of said second surface of each of said upper and

lower shearing plates.
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