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Description

This invention relates generally to barriers or
dividers suitable for blocking or dividing road-
ways and particularly to a barrier section having
internal ducts and passageways for providing
drainage and a conduit for cables, such as electri-
cal or telephone cables, and method of construc-
tion of such a barrier.

It has become conventional practice to employ
a barrier for separating oppositely directed traffic
lanes. Such barriers may be either permanently
emplaced in the center divider between lanes or
temporarily emplaced to direct traffic away from
particular locations, such as construction sites in
or adjacent roadways. The barriers are formed to
prevent automobiles from crossing into the path
of oppositely directed traffic and therefore pre-
vent “head-on” collisions. Typically such barriers
comprise a plurality of reinforced concrete sec-
tions placed end-to-end to extend a desired
length, which may vary from several feet to many
miies. Some barrier sections inciude coupling
means for securing adjacent ends together to
form a continuous rigid structure.

Such barriers typically include a base portion
that has a generally rectangular or trapezoidal
cross section, a tapered intermediate portion and
an upstanding portion that may also be tapered.
The base ordinarily rests upon or is embedded in
the center divider between lanes. The lowermost
edge of the base is generally the widest portion of
the barrier. The intermediate portion tapers from
the width of the uppermost edge of the base to
the width of the lowermost edge of the upstand-
ing portion.

Although these conventional barriers have
been successful in preventing vehicle crossover
from one lane to another, difficuities have been
encountered which stem largely from the fact that
low spots in the roadway collect water, debris and
other foreign matter and such collection provides
an undesired hazard to the driver of the vehicle.
Conventional practice provides for external drain-
age systems such as open channels, grooved
surfaces and the like for conducting water from
the roadway surface. Such practices have not
been particularly successful due to the fact that
puddles and exposed water does still exist since
drainage takes time. Also, conventional barriers
are not equipped to carry electricai cabling, pipes
or other ancillary equipment.

U.S. Patent No. 4,105,353 issued August 8, 1978
to Bork, et al. discloses a barrier having a longi-
tudinal internal drainage duct extending the
length thereof through the base and a smaller
diameter passageway through to the inter-
mediate portion. The duct is suitable for use in a
drainage system for carrying water. Both the duct
and the passageway are suitable for carrying
telephone and electrical wires or the like. When
used in a drainage system, the ducts have side
openings extending therefrom to the outer sur-
face of the barrier so that water may flow into the
ducts. The barrier has a male end and a female
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end so that a line of interconnected barriers may
be formed.

The barrier disclosed in U.S. Patent No.
4,105,363 functions satisfactorily to prevent
vehicle crossovers into oppositely directed lanes
and to provide conduits for drainage or cables.
However, there are significant difficulties encoun-
tered in the fabrication of such barrier sections.
The ducts are cylindrical, which means that a
cylindrical mold must be included in the forms
used for molding and curing the concrete of
which the barriers are formed. After the concrete
has been poured and cured sufficiently to main-
tain its shape while unsupported, the cylindrical
moid must be withdrawn from the concrete,
leaving a cylindrical passage or duct there-
through. Even though oil or other suitable sub-
stances may be coated onto the outer surface of
the cylindrical mold before pouring the concrete,
friction between the mold and the surrounding
concrete may cause great difficulty in removing
the mold. Removing the moid from the concrete
is therefore time consuming and expensive, lead-
ing to a loss of productivity of workers and
equipment. An alternative to removing the mold
is to include a pipe of the desired length and
diameter in the barrier section. Since modern
roadway construction requires a great number of
barrier sections, which should be manufactured
as economically as possible, the inclusion pipes
in the barriers is not generally regarded as an
economically viable alternative to removing the
molds from the barriers.

Therefore, there is a need in the art for an
improved roadway barrier and method of con-
struction to provide lengthwise ducts with molds
that are conveniently and easily removed from
the barrier after the concrete has cured suffi-
ciently to permit removal of the molds.

The object of this invention is to overcome the
difficulties associated with fabrication of roadway
barriers having ducts or conduits therein.

According to this invention, there is provided a
method for forming an elongate roadway barrier
section comprising a base, an intermediate sec-
tion and an upstanding section, the base defining
a duct therethrough from end to end comprising
the steps of casting concrete in a form defining
the exterior configuration thereof and about
forms defining the configuration of the duct,
allowing the concrete to cure, and removing said
forms from the cured concrete, characterized in
that said forms comprise two elongate mold
plugs arranged end to end to form a continuous
mold for the duct, in that each mold plug tapers
from its respective outer end inwardly toward its
inner end, in that the inner ends of the mold plugs
are formed to mate with each other to prevent
concrete from entering the duct region, and in
that the mold plugs are aligned so that the duct
they form has a level bottom.

A method for manufacturing concrete piles with
a central longitudinal opening is known from
US—A—1598059 in which slightly tapered cores
arranged end to end are used, but here the duct
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produced does not have a level bottom and,
hence, if used for concrete barrier sections, when
fitted together the sections would provide low
spots at the junctions in which water, oil, etc.
could build up.

According to a feature of the invention, the
mold plugs are preferably frusto-conical, or they
may be formed to provide a fiat and level bottom
in the ducts with only the upper portions of the
duct having a taper that narrows from the end of
the barrier toward the center.

In order to form a level bottom in the duct using
frusto-conical mold plugs, the narrower ends of
the mold plugs must be formed so that they join
to provide a continuous mold so that no concrete
enters into the region where the duct should exist.

The method of the invention provides a barrier
that can be more economically constructed than
previous barriers while accomplishing the same
functions as previous barriers, namely safely and
effectively dividing traffic lanes while providing
ducts for drainage or for carrying cables.

Figure 1 is a perspective view of a precast
concrete median barrier according to the inven-
tion;

Figure 2 is a partial cross sectional view of the
barrier of Figure 1 showing a duct and a drainage
scupper;

Figure 3 is a cross sectional view about line
3—3 of Figure 1;

Figure 4 is a cross sectional view about line
4—4 of Figure 1 showing details of a barrier joint;

Figure 5 is a perspective view of mold plugs
used to form a drain conduit in the barrier of
Figure 1; and

Figure 6 is a perspective view showing details
of an inner end of one of the mold plugs of Figure
5.

Referring to Figure 1, a barrier section 10
includes a base 12, an intermediate foot section
14 and an upstanding section 16. The base 12,
intermediate foot section 14 and the upstanding
section 16 are preferably integrally formed and
are referenced as separate sections only for ease
of description. The barrier section 10 further
includes a projection 18 at an end 20 and a
corresponding recess 22 at the opposite end 24, a
duct 26 and a plurality of drainage scuppers 28.

Referring to Figure 2, the duct 26 preferably has
a bottom surface 30 that is preferably parallel to
the longitudinal axis of the base 12 so that the
base 12 and the bottom 30 of the duct 26 make the
same angle with the horizontal. The duct 26 is
shown to be comprised of a pair of sections 32
and 34 that are mirror images of one another.

The upper sections 32 and 34 have upper edges
36 and 38 that taper toward the bottom 30 of the
duct 26 so that the duct 26 is narrower at central
portion 40 where the sections 32 and 34 meet
than at the ends 20 and 24. The section 32 has an
opening 42 at the end 20 of the barrier 10. The
opening 42 has a greater cross sectional area than
the end of the section 32 at the central portion 40
of the duct 26. Similarly, the portion 34 has an
opening 44 at the end 24. The openings 42 and 44
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have substantially the same dimensions with the
primary difference between the openings 42 and
44 being a projection 46 extending from the end
20 around the opening 20 and a recess 48 extend-
ing into the end 24. The projection 46 fits into a
recess similar to the recess 48 when the barrier
section 10 is connected to an end similar to the
end 24 of another barrier (not shown).

Referring to Figures 1 and 4, the openings 42,
44 may include a male key 52 and a female key 54,
respectively. The male key 52 and female key 54
may be of any suitable configuration to inter-
connect a pair of barriers such as the barrier 10
end-to-end. As shown in Figure 1, the male key 52
and the female key 54 have octagonal cross
sections with the male key 52 having sides
slightly smaller than those of the female key 54.
The dimensions of the sides of the male key 52
and the female key 54 are such that the male key
52 easily penetrates into the female key as shown
in Figure 4. An end 56 of the male key 52 abuts an
end 58 of a second barrier section 60 when the
barrier sections 10 and 60 are properly connected
to form a joint 57. The male key 52 has a pair of
surfaces 62 and 64 that are parailel with and
slightly spaced apart from a pair of corresponding
surfaces 66 and 68 on the female key 54 when the
surfaces 56 and 58 abut one another. A suitable
sealant (not shown) may be placed between the
surfaces 62, 64 and the surfaces 66, 68 to prevent
moisture from flowing into or out of the joint 57
between barrier sections 10 and 60.

Figure 1, 2 and 3 illustrate details of the drain-
age scupper 28. As shown in Figures 1 and 2, the
drainage scupper 28 includes a generally rect-
angular opening 70 that leads into a duct 72, as
best shown in Figure 3. The duct 72 intersects the
duct 26 so that water may flow through the
opening 70 and the duct 72 into the duct 26.
Although the barrier 10 is shown to have two
drainage scuppers 28, any desired number of
similar drainage scuppers could be included.

The preferred method of forming the barrier
section 10 is to mount a pair of tapered mold
plugs 76 and 78 in a conventional concrete form.
The mold plugs 76 and 78 may be frusto-conical
as shown in Figure 5, but may have trapezoidal
cross sections having lower edges which form the
desired flat bottom portion in the duct 26. The
preferred embodiment thus provides a method
for forming barrier sections that may be placed
end-to-end to include a straight, horizontal duct
with no low spots in water which could collect
and stagnate.

if the mold plugs 76 and 78 are frusto-conical,
then they must have surfaces 80 and 82, respec-
tively formed on the smaller ends thereof which
butt together to form a continuous mold. The
taper of the mold plugs is ordinarily only about
1—3inches {2.5—7.5 cm) of diameter for 10 feet (3
m) of length. Therefore, the duct 26 has only a
small deviation from the cylindrical ducts {not
shown) included in previous barriers.

In order to form smooth inner surfaces in the
duct 26, the ends 80 and 82 must be formed to
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match closely with one another. As best shown in
Figure 6, the end 80 of the mold plug 76 is generally
planar, making a small acute angle with respect to
the vertical. The mold plugs 76 and 78 each have a
second end 84 and 86, respectively, which may be
perpendicular to the longitudinal axes thereof. The
end 82 of the mold plug 78, therefore, must be
formed to abut the end 80 of the mold plug 76 so
that there are no gaps therebetween.

The mold plugs 76 and 78, being tapered, are
easy to pull out of the concrete barrier section 10.
Appreciable resistance is encountered only during
initial movement of the mold plugs, unlike cylindri-
cal mold plugs, which experience substantial
frictional resistance to their withdrawal along the
entire length thereof.

Claims

1. A method for forming an elongate roadway
barrier section (10) comprising a base (12), an
intermediate section {14) and an upstanding sec-
tion (16), the base (12) defining a duct (26)
therethrough from end to end, comprising the
steps of casting concrete in a form defining the
exterior configuration thereof and about forms
defining the configuration of the duct (26), allow-
ing the concrete to cure, and removing said forms
from the cured concrete, characterized in that said
forms comprise two elongate mold plugs (76, 78)
arranged end to end to form a continuous mold for
the duct, in that each mold plug tapers from its
respective outer end (84, 86) inwardly towards its
innerend (80, 82), in thatthe inner ends of the mold
plugs are formed to mate with each other to
prevent concrete from entering the duct region,
and in that the mold plugs are aligned so that the
duct (26) they form has a level bottom (30).

2. A method according to Claim 1, characterised
in that the mold plugs (76, 78) are frusto-conical.

3. An elongate roadway barrier section (10}
comprising a base (12), an intermediate section
(14) and an upstanding section {16}, the base (12)
defining a duct {26) therethrough from end to end
and formed according to the method of Claim 1 or
2, characterised in that the duct defines two
tapering sections (32, 34) each section having a
larger diameter at the respective outer ends of the
barrier section (10) and narrowing to meet inter-
mediate the ends (at 40} in a smaller diameter, the
bottom (30) of both sections of the duct being
collinear so as to be level along the entire length of
the duct.

Patentanspriiche

1. Verfahren zum Formen eines langgestreckten
StraBenbegrenzungselementes (10), mit einer
Basis (12), einem Zwischenabschnitt {14} sowie
einem stehenden Abschnitt (16), wobei die Basis
{12) einen Kanal (26) von einem Ende zum anderen
aufweist, umfassend die Schritte des GiefRens von
Beton in einer Form, die den &uReren UmriR bildet
sowie um Formen herum, die den Verlauf des
Kanales (26} bilden, wobei man den Beton aushér-
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ten Rt und die Formen vom ausgeharteten Beton
entfernt, dadurch gekennzeichnet, dal3 die Formen
zwei langgestreckte Formkerne (76, 78) umfassen,
die stirnseitig einander zugewandt sind, um einen
kontinuierlichen Kern fiir den Kanal zu bilden, da3
sich jeder Formkern von seinem entsprechenden
Auflenende (84, 86) nach innen zu seinem inneren
Ende (80, 82) hin verjiingt, da die inneren Enden
der Formkerne derart geformt sind, daf3 sie mitein-
ander zusammenpassen, um zu verhindern, daf3
Beton in den Kanalbereich gelangt, und daB die
Formkerne derart ausgerichtet sind, da® der von
ihnen gebildete Kanal (26) einen waagrechten
Boden (30) aufweist.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, da? die Formkerne {76, 78) kegelstum-
pfférmig sind.

3. Llanggestrecktes StraRenbegrenzungsele-
ment (10), mit einer Basis (12), einem Zwischenab-
schnitt (14) und einem stehenden Abschnitt (16),
wobei die Basis (12) einen vom einen zum anderen
Ende hindurchiaufenden Kanal (26) bildet, geformt
mittels des Verfahrens nach den Anspriichen 1
oder 2, dadurch gekennzeichnet, daf? der Kanal
2wei sich verjliingende Abschnitte (32, 34) auf-
weist, die an den entsprechenden AuBenenden
des Begrenzungselementes (10) jeweils einen gré-
Reren Durchmesser haben und ssich verjlingen, um
sich zwischen den Enden (bei 40) in einem kleine-
ren Durchmesser zu treffen, und daf3 der Boden
{30} der beiden Abschnitte des Kanales gradlinig
ist, und somit die Niveauh&he entlang der gesam-
ten La&nge des Kanales darstelit.

Revendications

1. Procédé pour former un trongon allongé de
barriére routiére (10) comprenant une base (12),
une partie intermédiaire (14) et une partie dressée
{16), la base (12) délimitant un conduit (26) qui la
traverse d'un bout a I'autre, comprenant les étapes
consistant a couler du béton dans un coffrage
définissant sa forme extérieure et autour de cof-
frages définissant la forme du conduit {26), 3
laisser durcir le béton, puis a enlever les coffrages
du béton durci, caractérisé en ce que lesdits
coffrages comprennent deux éléments de mou-
lage allongés (76, 78) disposés bout & bout pour
former un coffrage continu pour le conduit, en ce
que chacun desdits éléments de moulage a une
forme qui s’amincit en direction de 'intérieur, de
son extrémité extérieure respective (84, 86) a son
extrémité intérieure {80, 82), en ce que les extré-
mités intérieures desdits éléments de moulage
sont conformées de facon a se joindre 'une 3
I'autre pour empécher que du béton nepénétre
dans la région du conduit, et en ce que lesdits
éléments de moulage sont alignés de fagon que le
conduit (26) qu'ils définissent comporte un fond
(30) a niveau uniforme.

2. Procédé selon la revendication 1, caractérisé
en ce que lesdits éléments de moulage (76, 78)
sont tronconiques.

3. Trongon allongé de barriére routiére (10)
comprenant une base (12), une partie intermé-
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diaire (14) et une partie dressée (16), la base (12)
délimitant un conduit (26} qui la traverse d'un
bout a l'autre, formé par le procédé selon la
revendication 1 ou 2, caractérisé en ce que le
conduit comprend deux trongons s'amincissant
(32, 34) ayant un plus grand diameétre aux extré-
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mités respectives du trongon de barriére {10} et se
rétrécissant pour se rencontrer & leurs extrémités
de plus petit diamétre {en 40), le fond (30) de ces
deux trongons étant situé sur une seule droite de
fagon a étre & un niveau uniforme sur toute la
longueur du conduit.
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