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(57) Abrege(suite)/Abstract(continued):
formed therein. The duct coupler assembly further includes a male duct coupler. The male duct coupler Is coupled to a second

duct segment. The male duct coupler includes a male duct coupler body having an outer surface having an outer diameter, where
the outer diameter is smaller than the inner diameter of the inner surface of the female duct coupler body. The male duct coupler
has a bayonet post extending from an outer surface of the male duct coupler body, and the male duct coupler body is positioned
within the female duct coupler body such that the bayonet post is positioned within the bayonet slot wherein the male duct coupler

IS coupled with the female duct coupler.
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Abstract

A duct coupler assembly includes a female duct coupler, where the female duct coupler is
coupled to a first duct segment. The female duct coupler includes a temale duct coupler body
having an inner surface having an inner diameter and a bayonet slot formed therein. The duct
coupler assembly further includes a male duct coupler. The male duct coupler is coupled to a
second duct segment. The male duct coupler includes a male duct coupler body having an outer
surface having an outer diameter, where the outer diameter is smaller than the inner diameter of
the inner surface of the female duct coupler body. The male duct coupler has a bayonet post
extending from an outer surface of the male duct coupler body, and the male duct coupler body 1s
positioned within the female duct coupler body such that the bayonet post is positioned within

the bayonet slot wherein the male duct coupler is coupled with the female duct coupler.
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BAYONET DUCT COUPLER ASSEMBLY FOR POST-TENSIONED
CONCRETE MEMBER

Cross-Reference to Related Applications

[1] This application is a nonprovisional application which claims priority from U.S.
provisional application number 62/291,247, filed February 4, 2016, which is incorporated by

reference herein in its entirety.

Technical Field/Field of the Disclosure

[2] The present disclosure relates generally to a conduit coupling device. The present

disclosure relates more specifically to a duct coupler assembly for providing a joint between

adjacent sections of conduit.

Background of the Disclosure

[3] Structural concrete, though capable of carrying very high compressive loads, 1s generally
weak in carrying tensile loads on its own. Reinforced concrete ameliorates this deficiency by
including an internal structure formed from materials capable of withstanding tensile forces
within an otherwise solid concrete structure. Metal bars (jr cables are often used due to their high

tensile strength and relative ease of manufacture.

[4] In order to further improve the tensile capacities of reinforced concrete structures, the

reinforcement structure may be pre- or post- tensioned. Added structural tension maintains a

compression loading on the concrete member, even when tensile stress would otherwise occur,

such as 1n beam-loading.



CA 02954818 2017-01-12

[5] In post-tensioned concrete, the reinforcing structure i1s tensioned after the concrete has

set. In one form of post-tensioned concrete, a series of conduits formed from duct segrments are
placed within the concrete form, each conduit positioned parallel to the desired tensile pre-
loading. The conduits are threaded with the one or more tensile members, such as metal cables.
After the concrete has set, the metal cables may then be placed under tension, and anchored to

either end of the conduit, thus placing the concrete member under tensile loading.

[6] Where a concrete member is to be poured adjacent to an existing concrete member, such
as, for example, in-a balanced cantilever construction bridge, the duct segments in the existing

concrete member are traditionally be coupled to ducts placed in the form of the new concrete

member.

Summary

[7] The present disclosure provides a duct coupler assembly. The duct coupler assembly
includes a female duct coupler. The female duct coupler is coupled to a first duct segment. The
female duct coupler includes a female duct coupler body having an inner surface with an inner
diameter. The female duct coupler has a bayonet slot. The duct coupler assembly also includes
a male duct coupler. The male duct coupler is coupled to a second duct segment. The male duct
coupler includes a male duct coupler body having an outer surface with an outer diameter. The
outer diameter is smaller than the inner diameter of the inner surface of the female duct coupler
body. The male duct coupler has a bayonet post extending from an outer surtace of the male
duct coupler body. The male duct coupler is coupled with the female duct coupler wherein a

portion of the male duct coupler body is positioned within the female duct coupler body and the

bayonet post 1s positioned within the bayonet slot.
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[8] The present disclosure further provides for a method. The method includes forming a
first concrete element, the first concrete element having a first duct segment positioned therein
and extending from an end of a first concrete element. The method also includes positioning a
form adjacent to the end of the first concrete element and providing a duct coupler assembly.
The duct coupler assembly includes a female duct coupler. The female duct coupler includes a
female duct coupler body having an inner surface with an inner diameter. The temale duct
coupler has a bayonet slot. The duct coupler assembly also includes a male duct coupler. The
male duct coupler includes a male duct coupler body having an outer surface with an outer
diameter. The outer diameter is smaller than the inner diameter of the inner surface of the female
duct coupler body. The male duct coupler has a bayonet post extending from an outer surface of
the male duct coupler body. The method also includes coupling a first duct coupler of the duct
coupler assembly to the first duct segment and coupling a second duct coupler ot the duct
coupler assembly to a second duct segment. In addition, the method includes coupling the
second duct segment to the first duct segment by inserting the male duct coupler into the female
duct coupler such that the bayonet post enters the bayonet slot, rotating the second duct segment
to retain the bayonet post in the bayonet slot, and pouring concrete into the form to form a

second concrete element having the second duct section positioned therein.

9] The present disclosure further provides a duct coupler assembly. The duct coupler
assembly includes a female duct coupler. The female duct coupler includes a female duct
coupler body having an inner surface having an inner diameter. The female duct coupler has a
bayonet slot. The duct coupler assembly also includes a male duct coupler. The male duct

coupler includes a male duct coupler body having an outer surface with an outer diameter. The
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outer diameter is smaller than the inner diameter of the inner surface of the female duct coupler
body. The male duct coupler has a bayonet post extending from the outer surface of the male
duct coupler body. The male duct coupler is coupled with the female duct coupler wherein a
portion of the male duct coupler body is positioned within the female duct coupler body and the

bayonet post is positioned within the bayonet slot.

110]  The present disclosure further provides a duct coupler assembly. The duct coupler
assembly may include a temale duct coupler. The female duct coupler may be coupled to a first
duct segment and may have a bayonet slot. The duct coupler assembly may further include a
male duct coupler. The male duct coupler may be coupled to a second duct segment. The male
duct coupler may have a bayonet post extending from an outer surface of the male duct coupler.
The male duct coupler may be separably coupled to the female duct coupler, and at least a
portion of the male duct coupler may be positioned within the female duct coupler. The bayonet

post may be positioned within the bayonet slot.

Brief Description of the Drawings

[11]  The present disclosure 1s best understood from the following detailed description when

read with the accompanying figures. It 1s emphasized that, in accordance with the standard

practice in the industry, various features are not drawn to scale. In fact, the dimensions of the

various features may be arbitrarily increased or reduced for clarity of discussion.

[12] FIG. 1 1s a perspective view of concrete members having ducts coupled with a duct

coupler assembly consistent with at least one embodiment of the present disclosure.
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[13]  FIG. 2 1s a side view of a duct coupler assembly consistent with at least one embodiment

of the present disclosure.
[14]  FIG. 3 1s an exploded view of the duct coupler assembly of FIG. 2.
[15]  FIG. 4 1s a cross section view of the duct coupler assembly of FIG. 2.

[16] FIG. 5 1s a perspective view of a female duct coupler of the duct coupler assembly of

FIG. 2.

[17] FIG. 6 1s a perspective view of a male duct coupler of the duct coupler assembly of FIG.

2.

[18] FIG. 7 1s a detail view of the duct coupler assembly of FIG. 2 in an unlocked position.

[19] FIGS. 8A-8E depict an operation consistent with at least one embodiment of the present

disclosure.

Detailed Description

[20] It 1s to be understood that the following disclosure provides many different embodiments,
or examples, for implementing different features of vartous embodiments. Specific examples of
components and arrangements are described below to simplify the present disclosure. These are,
of course, merely examples and are not intended to be limiting. In addition, the present
disclosure may repeat reference numerals and/or letters in the various examples. This repetition

1s for the purpose of simplicity and clarity and does not in itself dictate a relationship between

the various embodiments and/or configurations discussed.
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[21] FIG. 1 depicts post-tensioned concrete structure 10 having first concrete element 20a and
second concrete element 20b. Although depicted as bridge segments, one having ordinary skill in
the art with the benefit of this disclosure will understand that any concrete elements may be used
as described herein without deviating from the scope of this disclosure. In some embodiments,
first concrete element 20a may be poured before second concrete element 20b. In some
embodiments, second concrete element 20b may be poured in a form (not shown) such that

second concrete element 20b 1s adjacent to first concrete element 20a.

[22] In some embodiments, one or more duct segments 101 for post tensioning concrete
structure 10 may be positioned within concrete elements 20a and 20b. In some embodiments,
first duct segment 101a may be positioned in first concrete element 20a and second duct segment
101b may be positioned in second concrete element 20b. In some embodiments, duct segments
101 may be formed integrally within concrete elements 20a and 20b of concrete structure 10 by
pouring concrete around duct segments 101a and 101b, respectively. In some embodiments,
conduit 30 may be formed as a continuous tube made up of duct segments 101, such as duct
segments 101a and 101b, which are coupled together by duct coupler assemblies 100 at the
interfaces between adjacent concrete elements, such as concrete elements 20a and 20b. Duct
coupler assembly 100 may, for example, structurally connect first duct segment 101a and second
duct segment 101b as well as form a seal to restrict concrete and other fluids from entering the
interior of conduit 30. Duct segments 101 may be piping, duct, or any other appropriate material

for use 1n post-tension concrete.
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[23] At least one tensioning member such as, for example, metal cable 32 may be threaded

through conduit 30. Metal cable 32 may later be placed under tension after the concrete has been

poured. An anchor may be affixed to each end of metal cable 32 to hold it under tension.

[24] FIGS. 2-4 depict duct coupler assembly 100 in accordance with embodiments of the
present disclosure. Duct coupler assembly 100 may include female duct coupler 111 coupled to
first duct segment 101a and male duct coupler 131 coupled to second duct segment 101b. Female
duct coupler 111 and male duct coupler 131 may be separably coupleable, i.e., temale duct
coupler 111 and male duct coupler 131 may be uncoupled after being coupled. In some
embodiments, female duct coupler 111 and male duct coupler 131 may be coupled to the
respective duct segment 10la and 101b, for example and without limitation, press fitting,
mechanical welding, chemical welding, friction welding, thermal coupling, thermal welding, a
shrink sleeve, an O-ring or diametric seal, or one or more adhesives. In some embodiments, one
or both of female duct coupler 111 or male duct coupler 131 may be formed integrally as the end
of the respective duct segment 101a, 101b. In some embodiments, female duct coupler 111 may
be coupled to first duct segment 101a after first concrete element 20a is formed. One having
ordinary skill in the art with the benefit of this disclosure will understand that the specific
arrangement of female duct coupler 111 and male duct coupler 131 with respect to duct segments

101a and 101b discussed is merely exemplary and not intended to be limiting. Either duct

coupler, i.e. female duct coupler 111 or male duct coupler 131, may be coupled to either duct

segment without deviating from the scope of this disclosure.

[25] In some embodiments, female duct coupler 111 may include female duct coupler body

113. In some embodiments, male duct coupler 131 may include male duct coupler body 133. In

7
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some embodiments, outer surface 139 of male duct coupler body 133 may have an outer
diameter smaller than the inner diameter of inner surface 147 of the female duct coupler body
113 such that at least a portion of male duct coupler body 133 may fit within female duct coupler
body 113. In some embodiments, male duct coupler 131 may include male coupler flange 135

positioned to abut female edge 115 of female duct coupler 111, resisting further insertion of male

duct coupler body 133 into female duct coupler body 113 as discussed further below.

126] In some embodiments, female duct coupler 111, depicted in FIG. 5, may include bayonet
slot 117. Bayonet slot 117 may be formed as a slot in female duct coupler body 113. In some
embodiments, bayonet slot 117 may extend from female edge 115 of female duct coupler 111.

Bayonet slot 117 may be formed along a generally helical path in female duct coupler body 113.

127] In some embodiments, male duct coupler 131, depicted in detail in FIG. 6, may include
bayonet post 137. Bayonet post 137 may extend from the outer surface 139 of male duct coupler
body 133. When male duct coupler 131 is coupled with female duct coupler 111, bayonet post

137 may be aligned with bayonet slot 117 as depicted in FIG. 7 and pressed thereinto.

28] By rotating male duct coupler 131, bayonet post 137 may follow the helical path of
bayonet slot 117, drawing male duct coupler body 133 further into female duct coupler body 113
as depicted 1n FIG. 2. In some embodiments, bayonet slot 117 may include a flat or detent 119,
shown 1n detail in FIG. 5, positioned to retain bayonet post 137 in bayonet slot 117. In some

embodiments, flat or detent 119 may retain bayonet post 137 by elastic tension between female

duct coupler body 113 and male duct coupler body 133.
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[29] In some embodiments, as depicted in FIG. 4, female duct coupler 111 may further
include inner flange 121. Inner flange 121 may be positioned within female duct coupler body
113. Inner flange 121 may have outer surface 121a having an outer diameter smaller than the
inner diameter of inner surface 133a of male duct coupler body 133. In some embodiments, inner
flange 121 may form seal groove 123. Male edge 141 of male duct coupler 131 may enter seal
groove 123. In some embodiments, a seal body 125, such as an O-ring or other gasket, may be

positioned within seal groove 123 to form a seal against male edge 141 of male duct coupler 131.

[30] In operation, with respect to FIGS. 8A-8E, first concrete element 20a may be formed
with first duct segment 101a positioned therein. As depicted in FIG. 8A, first duct end 102 of
first duct segment 101a may extend past end 21 of first concrete element end 21 of first concrete
element 20a. Form 40 may be constructed or positioned next to first concrete element 20a as
depicted in FIG. 8B. A first duct coupler of duct coupler assembly 100, here depicted as female
duct coupler 111 may be provided and coupled to first duct segment 101a as depicted in FIG. 8C.
A second duct coupler of duct coupler assembly 100, here depicted as male duct coupler 131
may be coupled to second duct segment 101b. As previously discussed, this arrangement 1s
merely exemplary and not intended to be limiting. In some embodiments, male duct coupler 131
may be coupled to first duct segment 101a and female duct coupler 111 may be coupled to

second duct segment 101b without deviating from the scope of this disclosure.

[31] As depicted in FIG. 8D, male duct coupler 131 may be inserted into female duct coupler

111, and male duct coupler 131 and second duct segment 101b may be rotated as described

herein to lock male duct coupler 131 to female duct coupler 111. As depicted in FIG. 8E, second
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concrete element 20b may then be formed within form 40 by, for example and without

limitation, pouring.

[32] In some embodiments, although discussed herein above as used to couple duct segments
101a and 101b within two concrete elements 20a and 20b, one having ordinary skill in the art
with the benefit of this disclosure will understand that duct coupler assembly 100 may be used to
couple duct segments 101a and 101b in a single concrete element without deviating from the

scope of this disclosure.

[33] Although depicted as circular and discussed with respect to “diameters”, one having
ordinary skill in the art with the benefit of this disclosure will understand that female duct
coupler 111 and male duct coupler 131 need not be circular without deviating from the scope of
this disclosure. For example and without limitation, female duct coupler 111 and male duct

coupler 131 may be circular, ellipsoidal, triangular, square, or any other shape in cross section.

(34] The foregoing outlines features of several embodiments so that a person of ordinary skill
in the art may better understand the aspects of the present disclosure. Such features may be
replaced by any one of numerous equivalent alternatives, only some of which are disclosed
herein. One of ordinary skill in the art should appreciate that they may readily use the present
disclosure as a basis for designing or modifying other processes and structures for carrying out
the same purposes and/or achieving the same advantages of the embodiments introduced herein.
One of ordinary skill in the art should also realize that such equivalent constructions do not
depart from the spirit and scope of the present disclosure and that they may make various

changes, substitutions, and alterations herein without departing from the spirit and scope of the

present disclosure.
10
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Claims:
1. A duct coupler assembly comprising:

a temale duct coupler, the female duct coupler coupled to a first duct segment, the
female duct coupler including a female duct coupler body having an inner

surface having an inner diameter, the female duct coupler having a

bayonet slot; and

a male duct coupler, the male duct coupler coupled to a second duct segment, the
male duct coupler including a male duct coupler body having an outer
surface having an outer diameter, the outer diameter smaller than the inner
diameter of the inner surface of the female duct coupler body, the male
duct coupler having a bayonet post extending from an outer surface of the
male duct coupler body, the male duct coupler being coupled with the
female duct coupler wherein a portion of the male duct coupler body is
positioned within the female duct coupler body and the bayonet post is

positioned within the bayonet slot.

2. The duct coupler assembly of claim 1, wherein the male duct coupler further comprises a
male coupler flange, the male coupler flange abutting a female edge of the female duct

coupler wherein the male duct coupler 1s coupled with the female duct coupler.

3. The duct coupler assembly of claim 1, wherein the bayonet post contacts a detent or flat

formed 1n the bayonet slot.

11
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The duct coupler assembly of claim 1, wherein the female duct coupler further comprises an
inner flange, the inner flange positioned within the female duct coupler body, the inner tlange

and female duct coupler body forming a seal groove into which a male edge of the male duct

coupler body 1s positioned.

The duct coupler assembly of claim 4, further comprising a seal positioned within the seal

groove.

The duct coupler assembly of claim 1, wherein the female duct coupler is coupled to the first
duct segment and the male duct coupler is coupled to the second duct segment by one or
more of press fitting, mechanical welding, chemical welding, friction welding, thermal

coupling, thermal welding, a shrink sleeve, an O-ring or diametric seal, or an adhesive.

The duct coupler assembly of claim 1, wherein the first duct segment is positioned within a

first concrete element and the second duct segment is positioned within a second concrete

element.

The duct coupler assembly of claim 7, wherein the second concrete element 1s formed about

the second duct segment after the second duct segment is coupled to the first duct segment.

A method comprising:

forming a first concrete element, the first concrete element having a first duct

segment positioned therein and extending from an end of a first concrete

element:

positioning a form adjacent to the end of the first concrete element;

12
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providing a duct coupler assembly, the duct coupler assembly including:

a temale duct coupler, the female duct coupler including a female duct

coupler body having an inner surface having an inner diameter, the

female duct coupler having a bayonet slot; and

a male duct coupler, the male duct coupler including a male duct coupler
body having an outer surface having an outer diameter, the outer
diameter smaller than the inner diameter of the inner surface of the
female duct coupler body, the male duct coupler having a bayonet

post extending from an outer surface of the male duct coupler

body;

coupling a first duct coupler of the duct coupler assembly to the first duct

segment;

coupling a second duct coupler of the duct coupler assembly to a second duct

segment;
coupling the second duct segment to the first duct segment by:

inserting the male duct coupler into the female duct coupler such that the

bayonet post enters the bayonet slot; and

rotating the second duct segment to retain the bayonet post in the bayonet

slot; and

13
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pouring concrete into the form to form a second concrete element having the

second duct section positioned therein.

The method of claim 9, wherein the first duct coupler is the female duct coupler and the

second duct coupler 1s the male duct coupler.

The method of claim 9, wherein the first duct coupler is the male duct coupler and the second

duct coupler 1s the female duct coupler.

The method of claim 9, wherein the first and second duct couplers are coupled to the first and
second duct segments respectively by one or more of press fitting, mechanical welding,
chemical welding, friction welding, thermal coupling or welding, using a shrink sleeve, using

an O-ring or diametric seal, or using one or more adhesives.

The method of claim 9, wherein the step of rotating the second duct segment further

comprises locking the male duct coupler to the temale duct coupler.

The method of claim 9, wherein the duct coupler assembly further comprises a seal

positioned within a seal groove.

The method of claim 14, further comprising sealing the female duct coupler to the male duct

coupler.

The method of claim 9, wherein the step of rotating the second duct segment to engage the

bayonet post into the bayonet slot is performed along a generally helical path.

The method of claim 9 further comprising contacting the bayonet post with a detent or flat

formed 1n the bayonet slot.

14
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18. The method of claim 17, further comprising retaining the bayonet post by elastic tension.

19. A duct coupler assembly comprising:

a female duct coupler, the female duct coupler including a female duct coupler
body having an inner surface having an inner diameter, the temale duct

coupler having a bayonet slot; and

a male duct coupler, the male duct coupler including a male duct coupler body
having an outer surface having an outer diameter, the outer diameter
smaller than the inner diameter of the inner surface of the female duct
coupler body, the male duct coupler having a bayonet post extending from
the outer surface of the male duct coupler body, the male duct coupler
being coupled with the female duct coupler wherein a portion of the male
duct coupler body is positioned within the female duct coupler body and

the bayonet post is positioned within the bayonet slot.

20. A duct coupler assembly comprising:

a female duct coupler, the female duct coupler coupled to a first duct segment, the

female duct coupler having a bayonet slot; and

a male duct coupler, the male duct coupler coupled to a second duct segment, the

male duct coupler having a bayonet post extending from an outer surface
of the male duct coupler, the male duct coupler separably coupled to the

female duct coupler, at least a portion of the male duct coupler positioned

135
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within the female duct coupler, and the bayonet post positioned within the

bayonet slot.

The duct coupler assembly of claim 20, wherein the female and male duct couplers are
coupled to the first and second duct segments respectively by one or more ot press fitting,
mechanical welding, chemical welding, friction welding, thermal coupling, thermal welding,

a shrink sleeve, an O-ring or diametric seal, or an adhesive.

22. The duct coupler assembly of claim 20, wherein the male duct coupler turther comprises a

23.

24,

235.

male coupler flange, the male coupler flange abutting a female edge of the female duct

coupler wherein the male duct coupler is coupled with the female duct coupler.

The duct coupler assembly of claim 20, wherein the bayonet post contacts a detent or flat

formed in the bayonet slot.

The duct coupler assembly of claim 20, wherein the female duct coupler further comprises an
inner flange, the inner flange positioned within the female duct coupler body, the inner flange
and female duct coupler body forming a seal groove into which a male edge of the male duct

coupler body 1s positioned.

The duct coupler assembly of claim 24, further comprising a seal positioned within the seal

groove.

16
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