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(57) Abstract: A barrier structure 1s provided with bolt-down
pockets, allowing the structure to be installed as a semi-permanent
or permanent structure. The bolt-down pockets are at uniform spa-
cing along the base of the barrier structure and located on opposite
sides of the structure. A bolt-down bar extends across and through
the base at each pair of bolt-down pockets. Additional reinforce-
ment 1s provided by rebar bent a generally "U" shape, sometimes
called a "hairpm" shape. Toward each end of each bolt-down plate,
the base of the "U" shaped rebar is welded to the bolt-down plate
near a bolt hole in the bolt-down plate with the legs of the "U" ex-
tending at an angle up mto the concrete structure. Further remfor -
cing at the sites of the bolt-down pockets 1s provided by rebar,
sometimes called "stirrups”, bent in a form which generally con-
forms to the cross-section of the precast concrete structure.
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INTERLOCKING HIGHWAY BARRIER STRUCTURE

DESCRIPTION
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention generally relates to a highway crash barrier structure for use
1n a highway barrier system capable of addressing current requirements for improving the
crash performance of precast concrete barriers. The barrier system in which the crash
barrier structure 1s used comprises a plurality of rigid sections disposed end-to-end in
interlocking relationship with one another. The end of each section has a cavity and is
provided with embedded interlocks that join with one another to hold the sections together.
Individual sections can be removed or replaced without disrupting the remainder of the
barrier system while maintaining proper alignment. The crash barrier structure of the
present invention 1s provided with bolt down pockets which are reinforced with minimal

steel yet meet MASH test requirements.
Background Description

In recent years, for controlling the flow of traffic, various barrier systems consisting
of large sections of precast concrete have been used along highways. The sections can be
hoisted mto place and removed with greater speed and ease than is usually required to
construct more permanent structures. Systems of this type can be dislodged when sufficient
external force 1s applied, resulting in a potential traffic hazard. In some instances, the
concrete sections are bolted together to maintain their alignment and assure that they will
not be either knocked over or displaced by a colliding vehicle. However, such systems have

the disadvantage of being complex and expensive and require considerable time and effort
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to assemble as well as to remove without disassembling the entire structure when used 1n

road reparirs.

Improvements in the system of bolted connections has been the use of looped steel
bars that allow for a straight steel pin connection holding the adjoining loops together. This
system is expensive and relies on maintaining the pins which also requires one's hands in a
dangerous position between the barrier sections during placement or replacement. Vehicle
impact on these systems usually requires significant time and expense to remove the pins.

U.S. Patent No. 5,149,224 to Smith
shows an interlocking highway structure which employs a pair of “J” shaped hooks that
connect separate concrete barrier members together without requiring extra hardware. In
practice, the end of one precast concrete member is simply slid downward from the top
such that the two adjoining precast concrete members have mterlocking J connections. The
product is commercially marketed as “JJ Hooks®”. The “JJ Hooks®” product includes a
short, approximately 12 inches in length, member to which rebar members are welded and
extend inward into the precast concrete. While FIG. 3 of U.S. Patent No. 5,149,224 shows
the rebar extending only part way into the precast concrete, in practice the rebar can extend
end-to-end with weldment of the rebar to both attachment hooks or can extend only part
way into the precast concrete based on “pull out” strength/resistance.

U.S. Patent No. 7,607,645 to Smith
addresses newer crash test criteria and to allow for greater use of the concrete barriers.
These crash criteria are defined by the American Association of Highway & Tratfic
Officials (AASHTO’s) Manual for Assessing Safety Hardware (MASH). The system
disclosed in U.S. Patent No. 7,607,645 is an interlocking barrier system that includes a
plurality of rigid upright sections that can be joined together end-to-end using a “J” shaped
connection member. The connection member preferably 1s embedded 1n a recessed cavity in
each end of each section and has an outwardly projected hook. The connection member, as
well as its associated hook and an outwardly projected receptacle flange, ran linearly along
a line extending from the top to the bottom of each end of each section (e.g., 18") a distance

which almost equals the height of each section. A plurality of bars (e.g., rebar) are welded
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or otherwise joined to the connection member and extend into the concrete section a
distance that the minimum “pull out” strength resistance is met. In one embodiment, the
rebar may extend end-to-end 1n the barrier structure. In another embodiment, the rebar do
not traverse end-to-end distance of the section, and may extend two feet or more. This
configuration eliminates or reduces the rotational forces imparted by a collision at one end
of the section being imparted at the other end, thus making the interlocking structure more

compliant with newer crash test safety requirements.

SUMMARY OF THE INVENTION

The present invention is an improvement in the “JJ Hooks®” barrier structure
which provides bolt-down pockets, allowing the structure to be installed as a semi-
permanent or permanent structure. The bolt-down pockets are at uniform spacing along the
base of the barrier structure and located on opposite sides of the structure. A bolt-down bar
may extend across and through the base at various pairs of bolt-down pockets. Additional
reinforcement may be provided by rebar bent a generally “U” shape, sometimes called a
“hairpin” shape. Toward each end of a bolt-down plate, the base of the “U” shaped rebar is
located (and can be welded or otherwise secured if desired) near a bolt hole in the bolt-
down plate with the legs of the “U” extending at an angle up into the concrete structure.
Further reinforcing at the sites of the bolt-down pockets is provided by rebar, sometimes
called “stirrups™, bent in a form which generally conforms to the cross-section of the
precast concrete structure. The structure minimizes the amount of steel used and still meets
the MASH tests. In addition, the cost of fabrication is further reduced by requiring less

labor to manufacture.

DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, aspects and advantages will be better understood

from the following detailed description of a preferred embodiment of the invention with
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reference to the drawings, in which:

Figure 1 1s perspective view which shows the alignment of three interlocked barrier
sections;

Figure 2 1s a perspective view of one end of the barrier structure of the present
invention showing one of bolt-down pockets;

Figure 3 is a cross-sectional view of the barrier structure at the location of a pair of
bolt-down pockets showing the locations of the bolt-down plate and reinforcing “hairpin”
and “stirrup” rebars;

Figure 4 1s a plan view of the barrier structure showing the locations of bolt-down
pockets and reinforcements;

Figure 5 1s a perspective view of the bolt-down plate used in the barrier structure of
Figures 3 and 4;

Figure 6 1s a plan view of the “hairpin” reinforcing rebar used in the barrier
structure of Figures 3 and 4; and

Figure 7 1s a plan view of the “stirrup” reinforcing rebar used in the barrier structure

of Figures 3 and 4.

DESCRIPTION

Referring now to the drawings, and more particularly to Figure 1, there is shown,
for exemplary purposes, three rigid upright sections 110, 111, and 112 linked end-to-end in
alignment to form a highway barrier system. An unlimited number of sections can be linked
together and positioned to follow the path of a roadway (or perimeter of a building in the
case of building protection application) as described more particularly in U.S. Patent Nos.
5,149,224 and 6,607,0645. Further, the outer shape and length of the upright sections 110,
111, and 112 can vary for different applications. In the preferred embodiment, each of the
sections 110, 111, and 112 has a relatively wider base and tapers vertically to the top of the
section. The invention can be used in road work as well as secﬁrity and other applications.

Figure 2 shows in perspective view an end of one of the sections according to the
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present invention. As 1n the “JJ Hooks®” barrier structure of U.S. Patent Nos. 5,149,224
and 6,607,645, the end of the structure is provided with a reinforced “J” hook 210 which
terlocks with a corresponding “J” hook of an adjacent barrier section, as generally
indicated 1n Figure 1. The present invention provides bolt-down pockets, one of which is
1llustrated at 211, permitting semi-permanent or permanent installation of the barrier
structure. Below the pocket 211 is an embedded bolt-down plate 212 which extends
through the precast concrete structure 213 to a corresponding bolt-down pocket on the other
side of the structure. The bolt-down plate is shown in perspective view in Figure 5. A hole
214 extends downwardly through the plate 212 and the concrete structure 213 to allow for
the passage of a bolt extending either up through the hole 214 and plate 212 from the
surface below or down through the plate 212 and hole 214 to the surface below.

With such a structure, there is concern that a crash against the structure could cause
the structure to crack at the locations of the bolt-down pockets or cause a shearing force of
the bolts resulting 1n a failure of the structure in MASH tests. The present invention avoids
these failures through reinforcement of the bolt-down plates and the precast concrete
structure at the locations of the bolt-down pockets. As shown in Figure 3, a pair of
generally “U” shaped rebar rods 311 and 312, each having a shape shown in Figure 6, is
provided in the precast concrete structure. As may be appreciated from the general shape
shown 1n Figure 6, these rebar shapes are sometimes called “hairpins”. Toward each end of
each bolt-down plate 212, the base of the “U” shaped rebar is located near the bolt-down
plate near a bolt hole in the bolt-down plate. The legs of the “U” shaped rods 311 and 312
extend at an angle up into the concrete structure 213. Further reinforcing at (e.g., directly
adjacent, co-located with, or otherwise) the sites of the bolt-down pockets is provided by
rebar 313, having a shape shown in Figure 7. Because of its shape, the rebar 313 is
sometimes called a “stirrup”, since it is bent in a form which generally conforms to the
cross-section of the precast concrete structure 213.

Figure 4 shows a plan view of the barrier structure according to the invention. At
each end of the structure are “J” hooks 210 oriented to mate with a corresponding “J”” hook

of an adjacent barrier structure. In the illustrated embodiment, there are three pairs of bolt-
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down pockets 211, two of which includes a bolt-down plate 212 extending through the
concrete structure 213. Each bolt down pocket 211 is reinforced by a pair of “hairpin” rebar
311 and 312. Although not shown 1n this view, additional reinforcing may be provided at
each location of bolt-down plates 212 by “stirrup” rebar 313, as shown in Figures 3 and 7.

>  With the described design, for a 12 foot barrier, only two bolts are required, and as shown
in Figure 4 there are only two bolt down bars which saves costs. A twenty foot section may
use either three or four bold down bars dependent on the location and number of pockets.

While the invention has been described in terms of a single preferred embodiment,

those skilled 1n the art will recognize that the invention can be practiced with modification

10 within the spirit and scope of the appended claims.



CLAIMS:

1. An interlocking barrier structure for use in a barrier system 1n which sections

are linkable end-to-end in an interlocking fashion, comprising:

a rigid precast concrete upright structure having a connection member
embedded in each of a first and a second end, each said connection member having a
hook member which projects outward from said first or said second end wherein said
hook member extends linearly a given length along a line running from a top to a

bottom of each rigid precast concrete upright structure;

the rigid precast concrete upright structure having a relatively wide base and
tapering vertically, the base being provided with bolt-down pockets on opposite sides
of the structure at uniform spacing along the base of the structure;

a plurality of bolt-down plates, each extending across and through the base of

the structure at each pair of bolt-down pockets and comprising a bolt hole in each end;

and

"U" shaped reinforcement rebars, one for each end of a bolt-down plate, a base
of each "U" shaped rebar being located near the bolt hole in each bolt-down plate with
legs of the "U" extending at an angle up into the concrete structure, wherein each end
of the bolt-down plate corresponds to a bolt-down pocket and the bolt-down plate
extends from one bolt-down pocket through the base to the corresponding bolt down

pocket on the other side of the structure.

2. The interlocking barrier structure recited in claim 1, further comprising
reinforcing rebar at each of the sites of the bolt-down pockets, the reinforcing rebar

being bent in a form which generally conforms to the cross-section of the rigid precast

concrete upright structure.

CA 2879761 2018-05-31
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