wO 2013/184849 A1 [N NPF V000000 O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

12 December 2013 (12.12.2013)

WIPOIPCT

(10) International Publication Number

WO 2013/184849 A1l

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
E02B 3/04 (2006.01) E02D 29/02 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
E02B 3/06 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

. o HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,

(21) International Application Number: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

PCT/US2013/044382 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(22) International Filing Date: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
5 June 2013 (05.06.2013) SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English
(84) Designated States (uniess otherwise indicated, for every

(26) Publication Language: English kind of regional protection available). ARIPO (BW, GH,

(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
61/655,765 5 June 2012 (05.06.2012) Us UG, ZM, ZW), Furasian (AM, AZ, BY, KG, RZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(72) Inventor; and EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(71) Applicant : NETTLES, Deron [US/US]; 1466 Fiddlers MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
Marsh Drive, Mt. Pleasant, SC 29464 (US). TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,

(74) Agent: HOOTS, Matthew, T.; Smith Risley Tempel San- KM, ML, MR, NE, SN, TD, TG).
tos LLC, Two Ravinia Drive, Suite 700, Atlanta, GA Published:

30346 (US). —  with international search report (Art. 21(3))

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(54) Title: SYSTEM AND METHOD FOR SHORELINE PRESERVATION

100 S

Fig. 1

(57) Abstract: Disclosed is a removable erosion-control and fencing ("REAF") system for shoreline preservation along a line
defined by a plurality of posts. An exemplary REAF system comprises first and second post clamp pairs mounted to adjacent posts.
Each post clamp pair "sandwiches" a post and is fixedly attached to the post by virtue of fasteners that lock one half of the post
clamp pair to its other half. In this way, the post clamp pair "hugs" the post and is secured thereon without having to be permanently
fixed to the post or damaging the structural rigidity of the post. Each post clamp pair includes a substantially vertical wall slot such
that one or more cross-members may be received into the walls slots to form a wall section in a space defined between the adjacent
posts.



[0001]

[0002]

[0003]

[0004]

WO 2013/184849 PCT/US2013/044382

SYSTEM AND METHOD FOR SHORELINE PRESERVATION

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is Patent Cooperation Treaty application filed under Article 3 of the
Patent Cooperation Treaty and claims priority under Article 8 of the Patent Cooperation
Treaty and Article 4 of the Paris Convention of the prior filing date of the United States
Provisional Application for patent that was filed in the United States Patent Office on
June 5, 2012 and assigned serial number 61/655,765, which provisional is hereby

incorporated by reference in its entirety.

BACKGROUND
The maintenance and preservation of shorelines is an ever present concern for owners
of structures located near large bodies of water. As the water continually laps against
the shoreline or crashes into it wave after wave, the definition of the shoreline is prone
to constant shifting and eroding. As one of ordinary skill in the art would understand,
this constant shifting and eroding of the shoreline can cause problems for structures
situated near it.
For instance, during a high tide or storm a beachfront house built atop pilings may
experience waves crashing in front of and/or beneath it. As each wave crashes, water
and sediment are thrown violently against the portion of the shoreline that is in front of
or beneath the beachfront house. And, as each wave recedes after its crash, the
shoreline itself is eroded away. Over time, this crashing and eroding inevitably
combine to redefine the shoreline edge and, at some point, may turn the beachfront
home into an “in front of the beach” home.
A common method for combating shoreline erosion is to construct a permanent wall,
fence or seawall to act as a bulkhead between the structure and the water’s edge. The
bulkhead may be constructed from marine treated slats mounted to a series of posts,
concrete block mortared to footings, piled up stones or sandbags, sheet metal driven
into the ground and backed by pylons, or just about anything that stands a chance of

holding up to the elements. As opposed to being a standalone structure, some
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bulkheads may actually be constructed from cross members permanently attached to the
pilings that support a pier, beachfront home or other structure. Regardless of the
specific construction, a permanent bulkhead serves as a retaining system for the
shoreline behind it (where a structure such as a home may be located) and also as a
barrier for preventing wave erosion.

Notably, shoreline preservation systems that take the form of a permanent bulkhead are
considered “Hard Fixed Erosion Control Devices” that are outlawed in many areas.

The permanent nature of their construction is considered by many authorities to be
detrimental to the long term health of the shoreline and its ecosystem. Additionally,
permanent bulkheads that are built off of pilings (such as a beachfront home pilings or
pier pylons) can damage the pilings to such an extent that the structural integrity is
compromised. Moreover, permanent bulkheads are often expensive and labor intensive
to construct. Therefore, what is needed in the art is a system and method for shoreline
preservation which is non-permanent and easily constructed. Further, what is needed in
the art is a system and method for shoreline preservation that does not compromise the

structural integrity of pilings or pylons.

BRIEF SUMMARY
The presently disclosed embodiments, as well as features and aspects thereof, are
directed towards a system for shoreline preservation along a line defined by a plurality
of posts. Depending on the embodiment, the posts may be installed specifically for the
purpose of supporting the shoreline preservation system or they may preexist for the
purpose of supporting a structure such as a beachfront house, deck or pier. An
exemplary shoreline preservations system, termed herein as a removable erosion-
control and fencing (“REAF”) system, comprises first and second post clamp pairs
mounted to adjacent posts. Each post clamp pair “sandwiches™ a post and is fixedly
attached to the post by virtue of fasteners that lock one half of the post clamp pair to its
other half. In this way, the post clamp pair “hugs” the post and is secured thereon
without having to be permanently fixed to the post or damaging the structural rigidity

of the post.
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Further, each post clamp pair includes a substantially vertical wall slot such that a wall
slot on one post clamp pair mounted on one post faces a complimentary wall slot on a
second post clamp pair that is mounted to an adjacent post. One or more cross-
members are subsequently received into the walls slots such that a wall section is
formed in a space defined between the adjacent posts.

A REAF system may be used for any number of applications including, but not limited
to, fences, straight walls, jagged walls, and T-shaped walls such as is often used for a
groin or jetty. An exemplary application of a REAF system may be for management of
shoreline erosion. As a wave of water contacts the front-side of a REAF system, water
and suspended sediment is forced through and between adjacent cross-members that
define a wall section between adjacent posts. Energy carried by the wave is dissipated
by virtue of the wave coming into contact with the REAF system and the water having
to navigate through the narrow openings between adjacent cross-members of a given
wall section. Once the water and sediment carried by a wave passes through the wall
section of the REAF system, sand and sediment accretes or accumulates on the
backside of the system while the water recedes back through the system. In this way,
the integrity of the shoreline on the backside of the REAF system is maintained as well

as the integrity of the installation of the various pilings that support the REAF system.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

In the Figures, like reference numerals refer to like parts throughout the various views
unless otherwise indicated. For reference numerals with letter character designations
such as “102A” or “102B”, the letter character designations may differentiate two like
parts or elements present in the same Figure. Letter character designations for
reference numerals may be omitted when it is intended that a reference numeral to

encompass all parts having the same reference numeral in all Figures.

Fig. lis a perspective view of a portion of an exemplary removable erosion-control and

fencing (“REAF”) system mounted between two support posts;

Figs. 2A-2]J illustrate a method for constructing the exemplary REAF system of Fig. 1;



[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

WO 2013/184849 PCT/US2013/044382

Fig. 3 is a perspective view of a portion of an exemplary REAF system which is
relatively taller than the exemplary REAF system of Fig. 1, illustrated with “deadman”

anchor components adjusted at varying heights;

Fig. 4 is a perspective cross-sectional view of the exemplary REAF system of Fig. 1;

Figs. 5A-5D illustrate various components of the exemplary REAF system of Fig. 1

including a “z” cross-member, a deadman anchor component, a pair of post clamps, a

pair of locking caps and a slip-on post clamp;

Figs. 6A-6F illustrate cross-sections of exemplary post clamp pairs that may be

included in various embodiments of a REAF system;

Figs. 7A-7C illustrate cross-sections of exemplary wall sections made of cross-

members that may be included in some embodiments of a REAF system;

Fig. 8 illustrates an exemplary REAF system with diamond-shaped cross-members

being used in an application to mitigate erosion of a shoreline;

Fig. 9 illustrates an exemplary REAF system with diamond-shaped cross-members
being inserted into a side port aspect of an exemplary post clamp that includes an

adjustable bottom stop feature; and

Fig. 10 illustrates an exemplary installation of a REAF system to a series of pylons

supporting a deck structure.

DETAILED DESCRIPTION

Aspects, features and advantages of several exemplary embodiments of the systems and
methods for shoreline preservation will become better understood with regard to the
following description in connection with the accompanying drawing(s). It should be

apparent to those skilled in the art that the described embodiments provided herein are
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illustrative only and not limiting, having been presented by way of example only. All
features disclosed in this description may be replaced by alternative features serving the
same or similar purpose, unless expressly stated otherwise. Therefore, numerous other
embodiments of the modifications thereof are contemplated as falling within the scope
of the systems and methods as defined herein and equivalents thereto. Hence, use of
absolute terms such as, for example, “will,” “will not,” “shall,” “shall not,” “must” and
“must not” are not meant to limit the scope of the present invention as the embodiments
disclosed herein are merely exemplary. Moreover, the word “exemplary” is used
herein to mean “serving as an example, instance, or illustration.” Any aspect described
herein as “exemplary” is not necessarily to be construed as exclusive, preferred or
advantageous over other aspects.

The presently disclosed embodiments, as well as features and aspects thereof, are
directed towards providing a system and method for shoreline preservation.
Embodiments of the systems and methods for shoreline preservation are referred to
herein as removable erosion-control and fencing (“REAF”) systems and methods and
are useful for, among other purposes, dissipating wave energy and mitigating shoreline
erosion.

An advantage of certain embodiments is that the REAF system mounts to existing
pylons, pilings or posts (such as may exist for supporting a pier, deck or housing
structure) without significantly compromising the structural integrity of those pylons,
pilings or posts. A further advantage of certain embodiments is that the method of
installing a REAF system is quick, simple and economical when compared to
permanent bulkheads. Yet another advantage of certain embodiments of a REAF
system is that energy from water waves is dissipated through the system while sand,
dirt and sediment is accreted on the backside of the system. In this way, embodiments
allow for water in the form of a wave to “crash” through the system and then recede
back through while leaving solids on the backside of the system, thus maintaining
shoreline integrity and preventing erosion that could compromise the stability of a
structure mounted atop the pylons.

Fig. lis a perspective view of a portion of an exemplary REAF system 100 mounted

between two support posts 105, 106. As described above, the support posts 105 may
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initially exist for the purpose of supporting a structure such as a pier, deck or beach
house. The exemplary REAF system 100 includes two pairs of post clamps 115, 116
mounted to the support posts 105, 106, respectively. Notably, and as will be better
understood from subsequent figures, each pair of post clamps 115, 116 may be
configured to “sandwich™ a pylon or piling 105, 106.

A series of cross-members 120 are received into opposing vertical groove or channel
aspects of the post clamps 115B, 116A in the form of wall slots such that the cross-
members 120 form a wall between support posts 105, 106. Once the cross-members
120 have been received into the opposing wall slots, two pairs of locking caps 110, 111
are mounted to the support posts 105, 106 atop the post clamp pairs 115, 116. The
locking cap pairs 110, 111 serve to secure the cross-members 120 in the opposing wall
slots of post clamps 115B, 116A.

The exemplary REAF system 100 further includes a pair of exemplary deadman anchor
components 125, 126 received into a vertical groove or channel aspect, i.e. a deadman
slot, created by each post clamp pair 115, 116, respectively. It is envisioned that the
deadman anchor components 125, 126 are not necessarily comprised within all
embodiment of a REAF system; however, as would be understood by one of ordinary
skill in the art, deadman anchor components 125, 126 may provide additional structural
rigidity to the REAF system 100 by providing a force on the backside of the posts 105,
106.

It is envisioned that various components within a REAF system may be constructed
from any number of materials including, but not limited to, plastic, wood, concrete,
ceramic, galvanized steel, aluminum or any material suited for a particular application.
As such, the scope of a REAF system 100 is not limited by its materials of construction,
although certain material choices may be advantageous over others depending on the
embodiment.

Figs. 2A-2]J illustrate a method for constructing the exemplary REAF system 100 of
Fig. 1. Beginning with Fig. 2A, a pair of posts 105, 106 are illustrated as being
anchored in the ground 101, such as along a beachfront. Notably, it is envisioned that
the posts 105, 106 may preexist for the purpose of supporting a structure such as a

beach house, pier or deck. Even so, it is also envisioned that some embodiments of a
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REAF system 100 may include posts 105, 106 that have been anchored in the ground
101 explicitly for the purpose of supporting a REAF system.

Turning to Fig. 2B, a first post clamp 115A is positioned against post 105. At Fig. 2C,
a post clamp 115B is positioned on post 105 opposite of post clamp 115A such that the
post clamp pair 115 substantially surrounds post 105, i.e. post clamp pair 115
“sandwiches” post 105. As can further be seen in Fig. 2C, the mating of post clamps
115A, 115B serves to create a vertical deadman slot 130. Moreover, a series of
through-bolt holes 135A, 135B in each of the post clamps 115A, 115B align such that
through-bolts or other fastening devices may be inserted to secure the post clamps
115A, 115B to each other and around the post 105.

Fig. 2D illustrates that post clamps 116A, 116B are installed on post 106 in the same
manner as has been described relative to post clamps 115A, 115B in Figs. 2B-2C.
Similar to the post clamp pair 115, the post clamp pair 116 is secured to post 106 via a
series of fastening devices, such as through-bolts, installed through holes 136A, 136B.
Notably, once post clamp pairs 115, 116 are secured to posts 105, 106, opposing
vertical wall slots 140B (on post clamp 115B) and 141A (on post clamp 116A) are
substantially aligned to define a plane between posts 105 and 106. As will be further
shown and described, the wall slots 140, 141 are useful for receiving cross-members
that collectively define a wall or barrier on the plane defined by the wall slots 140, 141.
Turning now to Fig. 2E, a first cross-member 120A is inserted lengthwise between post
clamps 115B and 116A such that its ends are received into the wall slots 140B and
141A. In the exemplary REAF system 100 depicted in Fig. 2, the cross-members 120
are received into the top of the wall slots 140, 141 and lowered into position. It is
envisioned, however, that other REAF system embodiments may receive cross-
members into position via different means, according to the specific configuration of
the given embodiment and, as such, the scope of a REAF system will not be limited to
include only embodiments that are configured to receive cross-members into the top of
vertical wall slots of the post clamps.

Fig. 2F depicts the exemplary REAF system 100 with three more cross-members 120B-
120D received into the wall slots 140B, 141 A and lowered into position. Notably, as

one of ordinary skill in the art would recognize, cross-members 120A-120D are
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collectively operating to define a wall between posts 105 and 106. Turning to Fig. 2G,
four more cross-members 120E-120H are depicted as having been received into the
wall slots 140B, 141A on top of cross-members 120A-120D. Accordingly, a wall 120
has been formed between the posts 105 and 106.

As can be understood from the Fig. 2G illustration, additional post clamp pairs (not
depicted) may be installed atop post clamp pairs 115, 116 such that the vertical wall
slots 140, 141 are extended up the posts 105, 106. Accordingly, and as one of ordinary
skill in the art would recognize, wall 120 may be extended with additional cross-
members 120I-120n when additional post clamp pairs are installed in series up the posts
105, 106.

Turning now to Fig. 2H, a pair of deadman components 125, 126 are received into
deadman slots 130 and 131, respectively. As would be understood by one of ordinary
skill in the art, the deadman components 125, 126 may include a lip or other feature
that operates to lock the deadman component 125, 126 into the deadman slot 130, 131
by virtue of mating with a recess or groove aspect of the slot 130, 131. Notably, it is
envisioned that the deadman components 125, 126 may include any feature useful for
securing it to the post clamps 115, 116 and, as such, one of ordinary skill in the art will
understand that the particular shape or configuration of a deadman anchor component
that may be included in a particular REAF system embodiment will not limit the scope
of what constitutes a REAF system. Some REAF systems may include one or more
deadman anchor components while other REAF systems may not include a deadman
component at all. Moreover, it is envisioned that a deadman anchor component may
take any form useful for serving the purpose of a deadman anchor component, as would
be understood by one of ordinary skill in the art of retaining walls or bulkheads.
Turning now to Fig. 21, locking caps 110A, 110B are installed atop the wall 120 and
post clamp pair 115, thereby securing the cross-members 120A-120H that form wall
120 in the vertical wall slot 140B. In the exemplary REAF system 100, locking caps
110A, 110B are positioned against post 105 and fastened to post clamps 115A, 115B,
respectively. The locking cap pair 110 may be secured to post clamp pair 115 or, in
some embodiments, may be secured to each other and/or post 105. Fig. 2J depicts a

second locking cap pair 111 secured in place atop post clamp pair 116 on post 106.
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Once locking cap pairs 110, 111 are secured, wall 120 is secured in wall slots 140A,
141B.

Fig. 3 is a perspective view of a portion of an exemplary REAF system 102 which is
relatively taller than the exemplary REAF system 101 of Fig. 1. As explained above, it
is envisioned that some embodiments of a REAF system may include multiple post
clamp pairs installed in series up a particular post. However, it is also envisioned that
certain embodiments such as, for example, REAF system 102 may simply include post
clamp pairs that are tall enough to preclude the need to install multiple post clamp pairs
on a single post. Referring to the Fig. 3 embodiment, it can be seen that post clamp
pairs 117, 118 are relatively taller than exemplary post clamp pairs 115, 116 of Figs. 1-
2. As such, wall 121 is also taller than wall 120 and may be better suited for a given
shoreline preservation application.

Also, as depicted in Fig. 3, the deadman anchor components 127, 128 are adjusted at
varying heights. The ability to adjust the heights of the deadman anchor components in
some embodiments of a REAF system may prove advantageous as dirt, sand and
sediment accretes over time on the backside of the REAF system. That is, depending
on the relative height of the ground on the backside of the REAF system 102 as
compared to the height of the ground on the opposite side, the deadman anchor
components 125-128 may be adjusted up or down to ensure that their function of
providing additional support to the overall system is optimized. Moreover, and further
regarding the deadman anchor components that may be included in certain
embodiments of a REAF system, it is envisioned that additional deadman anchor cross-
members (not shown) may be positioned in parallel with the wall 120, 121.

Fig. 4 is a perspective cross-sectional view of the exemplary REAF system 100 of Fig.
1. In the Fig. 4 illustration, it can be seen that the cross-members 120 have a cross-
section in the form of a “z.” Notably, it is envisioned that cross-members of various
embodiments of a REAF system may have any number of cross-sectional shapes in
addition to, or in lieu of, the exemplary “z” cross-section of the cross-members 120.

For instance, it is envisioned that some embodiments of a REAF system may use cross-

members with a hollow diamond-shaped cross section. Other embodiments may use
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polyvinyl chloride (“PVC”) pipe, with a circular cross-section, as cross-members.
Other cross-member profiles are envisioned.

An advantage of using cross-members with a z-shaped profile, such as cross-members
120, is that a torturous flow path is created between adjacent cross-members that form
wall 120. As one of ordinary skill in the art would understand, water and sediment
crashing into the front side (the side of wall 120 opposite of the deadman anchor
component 126) of the REAF system 100 may flow between the stacked cross-
members 120A-H to reach the backside of the system 100. In doing so, the water and
sediment is forced to enter between upper and lower adjacent cross-members where it
impacts the back wall of the upper cross-member before flowing downward and out to
the backside of the system. The torturous path operates to absorb energy from the wave
and also causes the sediment to drop out of suspension. Further, as the water that
makes it through the wall 120 to the backside of the system 100 recedes back through
the torturous path, significant amounts of sediment are prevented from traveling with it.
More detail regarding the function of a REAF system is depicted and described relative
to Fig. 8.

Figs. SA-5D illustrate in more detail various components of the exemplary REAF
system 100 of Fig. 1 as well as components that may be included in other embodiments
of a REAF system. Fig. SA depicts a single cross-member 120A-H having a z-shaped
cross-sectional profile. Fig. 5B depicts an exemplary deadman anchor component 125,
126. Fig. 5C depicts a pair of post clamps 115, 116 and a pair of locking caps 110, 111.
Fig. 5D illustrates an upper perspective view 515A and a lower perspective view 515B
of an exemplary slip-on post clamp 515. From the Fig. 5D illustration, it can be seen
that certain embodiments of a post clamp may be constructed of a single body such that
its installation onto a post requires that it be “slipped” onto the post and then
positioned. It is envisioned that a slip-on post clamp 515 may be an alternative to a
post clamp pair in some applications.

Moreover, in the Fig. 5D illustration, tongue 501 and groove 502 aspects can be seen
on the upper and lower surfaces of the slip-on post clamp. Notably, although the
tongue 501 and groove 502 aspects are clearly shown in connection with the slip-on

embodiment of a post clamp 515, it is envisioned that other embodiments of a post
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clamp, as well as other components within a given REAF system embodiment, may
include tongue and groove features or other means useful for mechanically positioning
and connecting one component with another. For instance, it can be seen in the Fig. 5C
embodiments that the post clamp pairs 115, 116 feature tongue aspects on their upper
surfaces. Similarly, it can also be seen that the locking cap components 110, 111
feature groove aspects on their lower surfaces. Further, and as one of ordinary skill in
the art would understand, use of the tongue and groove connection means between
components of a given REAF system may improve the overall structural rigidity of the
system as well as provide for scalability of the system such as by stacking post clamps,
one atop the other, to increase a wall height.

Further to the Fig. 5 illustrations, and to all embodiments of components that may be
included in a given REAF system, it is envisioned that any REAF system component
may be solid in construction or hollow in construction. It is envisioned that an
advantage of hollow components is that they may be filled or “choked” with materials
such as structural foam, water, sand, concrete, etc. As one of ordinary skill in the art
will recognize, REAF system components configured to be choked or filled may be less
expensive to manufacture than comparable solid components. Moreover, the structural
rigidity of the components may be improved and/or the weight of the components
optimized.

Figs. 6A-6F illustrate cross-sections of exemplary post clamp pairs that may be
included in various embodiments of a REAF system. Referring to Fig. 6A, an
exemplary post clamp pair 615A, 615B includes a circular center cavity profile and a
wall slot 640A. As has been described and depicted in the previous figures, a wall slot
such as wall slot 640A is a substantially vertical channel in a post clamp for receipt of
cross-members such as cross-members 120A-H. Post clamp 615A may be absent a
wall slot for the purpose of providing an aesthetically pleasing view of the end of a
given REAF system installation.

Fig. 6B depicts an exemplary post clamp pair 615C, 615D with a circular center cavity
profile and a pair of wall slots 640B, 640C. As can be understood from various figures
in this specification, each wall slot 640B, 640C may be positioned opposite to a

complimentary wall slot in an adjacent post clamp pair, thereby each receiving cross-

11
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members that form different wall sections of a given REAF system. A post clamp pair
such as post clamp pair 615C, 615D provides for adjacent walls (each formed from a
plurality of cross-members) in a given REAF system which are positioned in
substantially the same plane.

Fig. 6C depicts an exemplary post clamp pair 615E, 615F with a circular center cavity
profile and a pair of wall slots 640D, 640E. As can be seen in Fig. 6C, the wall slot
640D is unique to post clamp 615E while wall slot 640E is formed by virtue of a
complimentary notches along the edges of each of post clamps 615E and 615F. In this
way, the wall slots 640D and 640E are positioned substantially ninety degrees apart so
that adjacent wall sections of a given REAF system may be perpendicular.

Fig. 6D depicts an exemplary post clamp pair 615G, 615H with a circular center cavity
profile and no wall slots. A post clamp pair such as that which is depicted in Fig. 6D
may be custom configurable such that wall slots are milled at positions uniquely suited
for a given application of a REAF system. For example, it is envisioned that adjacent
walls of cross-members in a REAF system application may require positioning
relatively to each other at custom angles. In such an application, a “blank™ post clamp
pair may be configured in the field with wall slots at the desired positions.

Moreover, it will be understood that the exemplary embodiments of post clamp pairs
depicted in the Fig. 6 illustrations are being offered for exemplary purposes only and
are not meant to suggest that a REAF system is limited to include only those post clamp
pair combinations. It is also envisioned that center profiles may take any cross-
sectional shape that is suitable to mounting to a given post, pylon or piling.

Notably, the exemplary REAF system embodiment 100 shown and described relative to
the previous figures assumed mounting to a series of cylindrical pilings, pylons or
posts; however, as mentioned in the previous paragraph it is envisioned that some
embodiments of a REAF system may be mounted to posts that are not cylindrical. For
example, the post clamp pair 6151, 615J depicted in Fig. 6E includes a center cavity
profile in the form of a square for mounting to posts having a square cross-section. As
would be understood by one of ordinary skill in the art, an advantage of using post
clamp pairs with non-circular center cavity profiles (such as a square center cavity

profile) in conjunction with non-cylindrical posts is that rotation of the post clamp pair

12
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around the post may be alleviated without having to risk compromising the structural
integrity of the post with fasteners or through-bolts.

Fig. 6F depicts a more detailed view of the exemplary post clamp pair 615C, 615D
previously described relative to Fig. 6B. In the Fig. 6F illustration, the through-bolt
holes 635 can be seen. As previously described, a post clamp pair such as pair 615C,
615D may be mounted to a post such that the post is “sandwiched” between them and
then mechanically fixed to each other via a through-bolt or equivalent fastening means.
Also depicted in the Fig. 6F illustration is a center-bolt 650. It is envisioned that some
embodiments of a REAF system may require one or more center-bolts 650 or
equivalent fastening means to connect the post clamp pair through the post itself. In
this way, the possibility of spinning or turning of the post clamp pair around the post
may be eliminated.

Figs. 7A-7C illustrate cross-sections of exemplary wall sections made of cross-
members that may be included in some embodiments of a REAF system. Fig. 7A
illustrates a cross-section of a wall section formed from of a plurality of cross-members
having z-shaped cross-sectional profiles. Fig. 7B illustrates a cross-section of a wall
section formed from of a plurality of cross-members having circular cross-sectional
profiles, such as may be accomplished via use of PVC pipe as a material of
construction for cross-members. Fig. 7C illustrates a cross-section of a wall section
formed from of a plurality of cross-members having diamond shaped cross-sectional
profiles. The cross-member and wall section embodiments illustrated in Fig. 7 are
offered for exemplary purposes only and are not meant to limit the scope of potential
cross-sectional profiles for cross members that may be used in a given REAF system.
Other cross-sectional profiles for cross members in a REAF system are envisioned.
Fig. 8 illustrates an exemplary REAF system 103 with cross-members having diamond
shaped profiles. In the Fig. 8 illustration, the REAF system 103 is being used in an
application to mitigate erosion of a shoreline. As can be understood from the upper
arrow, as a wave of water contacts the front-side of the REAF system 103, water and
suspended sediment is forced through and between adjacent cross-members. Energy
carried by the wave is dissipated by virtue of the wave coming into contact with the

REAF system 103 and the water having to navigate through the narrow openings
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between adjacent cross-members. It is envisioned that some embodiments of a REAF
system may include cross-members which are formed form a material that is somewhat
flexible such that, when a wave contacts a wall section formed from the cross-members,
the cross-members will temporarily flex to widen the gaps between adjacent cross-
members.

Returning to the Fig. 8 illustration, once the water and sediment carried by a wave
passes through the wall section of the REAF system 103, sand and sediment accretes or
accumulates on the backside of the system 103 while the water finds its way back
through the system 103 (as represented by the lower arrow). In this way, the integrity
of the shoreline on the backside of the REAF system 103 is maintained as well as the
integrity of the installation of the various pilings that support the REAF system 103.
Fig. 9 illustrates an exemplary REAF system with diamond-shaped cross-members 920
being inserted into a side port aspect 950 of an exemplary post clamp 915 that includes
an adjustable bottom stop feature. As can be seen in the Fig. 9 illustration, a side port
aspect 950 may be included in some embodiments of a post clamp. It is envisioned that
an advantage of a post clamp with a side port is that REAF systems using such a post
clamp 915 may be constructed in applications with inadequate headroom to
accommodate installation of cross members from the top (such as was described
relative to Fig. 2). Some embodiments may also include a plug (not depicted) or other
means for securing the port once the desired amount of cross-members are installed.
Further, the exemplary post clamp 915 also includes an adjustable bottom stop in the
form of bottom stop slots 960. As shown in Fig. 9, a bottom stop 955 is located in
bottom stop slot 960B such that cross-members 920 form a wall section up from the
position of bottom stop slot 960B. As one of ordinary skill in the art would understand,
by adjusting the position of bottom stop 955 to other bottom stop slots 960, the lower
edge of a wall section may be adjusted.

As an example of an application where it may be desirable to adjust the position of a
bottom stop feature in a REAF system, the Fig. 9 illustration includes a sand level line
and an eroded sand level line. With the bottom stop 955 adjusted in the wall slot 940 at
bottom stop slot 960B, the sand may accrete on the backside of the REAF system at the

sand level. In the event that environmental conditions drastically change such that the
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sand level is eroded (perhaps by a flood or severe storm), the sand behind the REAF
system may erode to the eroded sand level. At such point, it may be desirable to adjust
and redefine the position of the lower edge of the wall section. Advantageously, the
bottom stop 955 may be lowered to the bottom stop slot 960C, thereby lowering the
wall section to the eroded sand level.

Fig. 10 illustrates an exemplary installation of a REAF system to a series of pylons
supporting a deck structure. In the Fig. 10 illustration, a series of wall sections 1020
are mounted between post clamp pairs 1015 to form an exemplary REAF system on the
pylons beneath the deck. Notably, wall section 1020 is positioned substantially ninety
degrees from wall section 1020B by virtue of the wall slot positioning in post clamp
pair 1015A. Also, wall sections 1020B, 1020C and 1020D are positioned substantially
along the same plane by virtue of the wall slot positioning on post clamp pairs 1015B,
1015C and 1015D. Advantageously, because of the exemplary REAF system the
shoreline integrity is preserved and the water line remains exterior to the deck pilings.
Systems, devices and methods for shoreline preservation have been described using
detailed descriptions of embodiments thereof that are provided by way of example and
are not intended to limit the scope of the disclosure. The described embodiments
comprise different features, not all of which are required in all embodiments of a REAF
system. Some embodiments of a REAF system utilize only some of the features or
possible combinations of the features. Variations of embodiments of a REAF system
that are described and embodiments of a REAF system comprising different
combinations of features noted in the described embodiments will occur to persons of
the art.

Further, certain steps in the methods described in this specification naturally precede
others for the REAF system to function as described. However, installation and use of
a REAF system is not limited to the order of the steps described if such order or
sequence does not alter the functionality of the REAF system. In some instances,
certain steps for installing and using a REAF system may be omitted or not performed
without departing from the scope of the disclosure. Further, words such as “thereafter”,
“then”, “next”, etc. are not intended to limit the order of the steps. These words are

simply used to guide the reader through the description of the exemplary method.
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[0059] Therefore, although selected aspects have been illustrated and described in detail, it will
be understood that various substitutions and alterations may be made therein without
departing from the spirit and scope of the present invention, as defined by the following

claims.
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WHAT IS CLAIMED IS:

1. A system for shoreline preservation along a line defined by a plurality of posts,
the system comprising:
first and second post clamp pairs, each comprised of a left post clamp half and a
right post clamp half, wherein:
the first post clamp pair is mounted to a first post and the second post
clamp pair is mounted to a second post;
the first and second posts are adjacent such that the right post clamp half
of the first post clamp pair faces the left post clamp half of the second post clamp
pair;
each post clamp pair is mounted to its respective post by one or more
fasteners that fixedly connect the pair together; and
each of the right post clamp half of the first post clamp pair and the left
post clamp half of the second post clamp pair comprise a substantially vertical
wall slot; and
one or more cross-members are received into the walls slots such that a wall

section is formed in a space defined between the first and second posts.

2. The system of claim 1, further comprising a pair of locking cap components
mounted atop each of the post clamp pairs, wherein the locking cap components are

operable to retain the one or more cross-members in the wall slots.
3. The system of claim 1, further comprising at least one deadman anchor
component and wherein at least one of the post clamp pairs further comprises a deadman

slot for receiving the deadman anchor component.

4. The system of claim 3, wherein the position of the deadman anchor component is

vertically adjustable.

5. The system of claim 1, wherein the one or more cross-members comprise a cross-

sectional profile in the shape of a diamond.
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6. The system of claim 1, wherein the one or more cross-members comprise a cross-

sectional profile in the shape of a “Z.”

7. The system of claim 1, wherein the one or more cross-members comprise a cross-

sectional profile in the shape of a circle.

8. The system of claim 7, wherein the one or more cross-members are constructed

from a polyvinyl chloride (“PVC”) pipe.

9. The system of claim 1, wherein the first and second posts are cylindrical and the

post clamp pairs comprise a circular center cavity profile.

10. The system of claim 1, wherein the first and second posts have a square cross-

sectional profile and the post clamp pairs comprise a square center cavity profile.
11. The system of claim 1, further comprising at least one center-bolt fastener

extending through a post clamp pair and post, wherein the at least one center-bolt fastener

operates to prevent the post clamp pair from spinning on the post.
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12. The system of claim 1, further comprising:
a third post clamp pair comprised of a left post clamp half and a right post clamp
half, wherein:
the third post clamp pair is mounted to a third post;
the third post is adjacent to the second post such that the right post clamp
half of the second post clamp pair faces the left post clamp half of the third post
clamp pair;
the third post clamp pair is mounted to its respective post by one or more
fasteners that fixedly connect the pair together; and
each of the right post clamp half of the second post clamp pair and the left
post clamp half of the third post clamp pair comprise a substantially vertical wall
slot; and
one or more cross-members are received into the walls slots such that a wall

section is formed in a space defined between the second and third posts.

13. The system of claim 12, wherein the wall section formed between the first and
second posts is substantially in the same plane with the wall section formed between the

second and third posts.
14. The system of claim 12, wherein the wall section formed between the first and

second posts is positioned at an angle greater than ninety degrees relative to the wall

section formed between the second and third posts.
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15.

The system of claim 1, further comprising:

a third post clamp pair comprised of a left post clamp half and a right post clamp

half, wherein:

the third post clamp pair is mounted to a third post;

the third post is adjacent to the second post such that a seam defined by
the right and left post clamp halves of the second post clamp pair faces the left
post clamp half of the third post clamp pair;

the third post clamp pair is mounted to its respective post by one or more
fasteners that fixedly connect the pair together; and

each of the seam defined by the right and left post clamp halves of the
second post clamp pair and the left post clamp half of the third post clamp pair
comprise a substantially vertical wall slot; and

one or more cross-members are received into the walls slots such that a wall

section is formed in a space defined between the second and third posts;

wherein the wall section formed between the first and second posts is

substantially perpendicular to the wall section formed between the second and third posts.

16.

The system of claim 1, further comprising third and fourth post clamp pairs, each

comprised of a left post clamp half and a right post clamp half, wherein:

17.

the third post clamp pair is mounted to the first post above the first post
clamp pair and the fourth post clamp pair is mounted to the second post above the
second post clamp pair such that the wall section formed in the space defined

between the first and second posts is vertically increased.

The system of claim 1, wherein the cross-members are constructed from a

material that flexes when a wave contacts the wall section such that a gap between

adjacent cross-members is temporarily expanded.

18.

The system of claim 1, wherein the plurality of posts support a structure other

than the shoreline preservation system.
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19. The system of claim 1, wherein the post clamp pairs are constructed from one of

plastic, galvanized steel and aluminum.

20. The system of claim 1, wherein one or more of the cross-members are constructed

from one of plastic, galvanized steel, aluminum and wood.
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