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REMOVABLE FLOODWALL SYSTEM,
COMPONENTS AND METHOD OF
INSTALLATION

RELATED APPLICATION

This application claims benefit to Provisional Application
Ser. No. 61/909,821, filed on Nov. 27, 2013, and Provisional
Application Ser. No. 61/854,197, filed on Apr. 18, 2013, and
Provisional Application Ser. No. 61/849,029, filed on Jan.
16, 2013, and Provisional Application No. 61/797,638, filed
on Dec. 11, 2012, the disclosures of all of which are
incorporated herein by reference.

BACKGROUND

1. Field of the Invention

This invention relates generally to a floodwall system that
provides protection against coastal flooding or storm surge
and the installation method thereof.

2. Background Discussion

Coastal cities such as New York City have experience
unprecedented damages caused by storm surge and flood
water due to extreme weather conditions such as hurricane,
super storms, and rising of sea levels. When super storm
Sandy hit New York City, it forced a record 13-foot storm
surge that overtlowed the city’s historic waterfront, flooded
the financial district and subway tunnels and cut power to
nearly a million people. New York City had to shut down its
mass transit system, schools, the stock exchange, tunnels,
and Broadway. Thousands of new New Yorkers who lived
close to the shore were ordered to evacuate from their
homes, most of which were inundated by the storm surge.

Damage from flood water has been experienced by human
beings for thousands of years. Permanent civil structures
including walls, barriers, and levees have been traditionally
used to provide protections against storm surge. However,
they have several drawbacks in view of current development
practices and weather threats. More communities have been
developed along coastal areas and river fronts because of the
attractiveness of the scenery view and lifestyle. Erecting
permanent structures to stop flood water is not favored by
local communities because those structures are not aestheti-
cally appealing.

SUMMARY

To overcome the issues associated with traditional per-
manent flood barriers, this application presents a removable
and fast-deployable floodwall system which is capable of
being installed in advance of an anticipated storm, e.g.,
within days or a day, at locations where needed. The
floodwall system can be removed after the storm without a
prolonged intrusion of the landscape of a coastal area. The
floodwall system includes pre-manufactured modular panels
that can be attached to each other to form an extended
protection wall and/or stacked to raise the height of the
system.

An aspect of the present application is directed to a
floodwall system. The floodwall system comprises a plural-
ity of wall panels detachably attached to a plurality of
columns that are anchored to the ground. According to some
embodiments, the plurality of wall panels include a plurality
of chambers that receive water through perforations to
increase the mass of these wall panels.

According to some embodiments, the floodwall system
comprises a foundation system that is anchored to the
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ground. According to some embodiments, the height of the
foundation system is adjustable. According to some embodi-
ments, the foundation system is secured to the ground by at
least a rock anchor. According to some embodiments, the
foundation system may include a shallow mount bollard
system, and/or a plate member to prevent piping, and/or a
shoe member fixed on a rebar cage.

According to some embodiments, the sizes of the perfo-
rations of the wall panel may be gradually enlarged from the
bottom of the wall panel to the top of the wall panel.
According to some embodiments, the wall panel may
include water seals at two ends, and/or a plurality of handles
used for lifting purposes during deployment, and/or a sleeve
member that fits a bollard, and/or a sloped bottom, and/or
two offset portions.

According to some embodiments, the column may
include a knee brace attached to an upper leg of the column
and a ground support member of the column. The ground
support member, upon installation, is located substantially at
a ground level. According to some embodiments, the column
may include a panel lock. According to some embodiments,
the columns include at least one angled column that allows
adjacent wall panels to form an angle with each other.

According to some embodiments, the wall panels are
dropped down to positions in between columns. According
to some embodiments, the floodwall system may comprise
a gate, and/or attachment members that attach columns to
adjacent existing structures, and/or a boat launch.

BRIEF DESCRIPTION OF DRAWINGS

To the accomplishment of the foregoing and related ends,
certain illustrative embodiments of the invention are
described herein in connection with the following descrip-
tion and the annexed drawings. These embodiments are
indicative, however, of but a few of the various ways in
which the principles of the invention may be employed and
the present invention is intended to include all such aspects
and their equivalents. Other advantages, embodiments and
novel features of the invention may become apparent from
the following description of the invention when considered
in conjunction with the drawings. The following description,
given by way of example, but not intended to limit the
invention solely to the specific embodiments described, may
best be understood in conjunction with the accompanying
drawings, in which:

FIG. 1 illustrates an embodiment of a floodwall system.

FIGS. 2(a)-(¢) illustrate various embodiments of a flood-
wall system protecting a subway entrance.

FIG. 3 illustrates an embodiment of a foundation system
of a floodwall system.

FIGS. 4(a)-(c¢) illustrates various embodiments of foun-
dation systems.

FIGS. 5(a)-(c¢) illustrates various embodiments of foun-
dation systems.

FIGS. 6(a)-(d) illustrates various embodiments of foun-
dation systems.

FIGS. 7(a)-(f) illustrates various embodiments of foun-
dation systems.

FIG. 8 illustrates an embodiment of a wall panel.

FIGS. 9(a)-(d) illustrate various embodiments of wall
panels.

FIGS. 10(a) and (4) illustrate an embodiment of a column.

FIGS. 11(a) and (b) illustrate various embodiments of
columns.

FIGS. 12(a) and (b) illustrate an embodiment of the water
tight contact between wall panels and columns.
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FIGS. 13(a)-(c) illustrate various embodiments of a panel
clock.

FIGS. 14(a)-(c) illustrate various embodiments of a gate.

FIGS. 15(a)-(c) illustrate various embodiments of gates.

FIGS. 16(a)-(%) illustrate various embodiments of flood-
wall systems.

FIGS. 17(a)-(c) illustrate an embodiment of a sloped wall
panel.

FIGS. 18(a)-(e) illustrate various embodiments of a wall
panel that fits a curb.

FIGS. 19(a) and (b) illustrate an embodiment of a wall
panel that has sleeves.

FIGS. 20(a)-(d) illustrate an embodiment of a wall panel
mounted on removable bollards.

FIGS. 21(a) and (b) illustrate an embodiment of a boat
launch.

FIGS. 22(a) and (b) illustrate an embodiment of a rope
ladder.

FIGS. 23-26 illustrate an embodiment of an installation
method.

FIG. 27 illustrates an embodiment of a floodwall system
protecting a subway entrance.

FIG. 28 illustrates an embodiment of a floodwall system
deployed on a street.

FIGS. 29(a)-(c) illustrate an embodiment of a floodwall
system protecting subway vents

FIGS. 30(a)-(e) illustrate various embodiments of a flood-
wall system protecting railroad tracks or railroad stations or
railroad depot.

FIG. 31 illustrates an embodiment of a wall attachment
unit of a floodwall system.

FIG. 32 illustrates an embodiment of a wall mount.

FIGS. 33(a)-(c) illustrate various embodiments of a col-
umn mount.

FIG. 34 illustrates various embodiments of a linkage.

FIGS. 35(a)-(c) illustrate various embodiments of the
connection between the wall mount and the linkage.

FIG. 36 illustrates an embodiment of the connection
between the column mount and the linkage.

FIG. 37 illustrates an embodiment of a foundation.

FIG. 38 illustrates an embodiment of a foundation.

DETAILED DESCRIPTION

Embodiments of the floodwall system, components, and
installation method are disclosed or are apparent from and
encompassed by, the following description.

Overview of the Removable Floodwall System

FIG. 1 illustrates an embodiment of a removable flood-
wall system 100 which forms an enclosure with wall panels
102(1)-(6) connected by panel columns including straight
columns 104(1) and 104(2) and angled columns 106(1)-(4).
Water seals are placed at the contact areas between wall
panels and columns or between wall panels and the ground
to prevent water from leaking through the floodwall system
100. Suitable materials are used to construct the wall panels
and the columns of adequate mechanical integrity to resist
the forces produced by the flood water, wind, waves, or
collision by vehicles or ships. Preferred materials include
stainless steel, concrete, wood, composite material, and
polymeric materials.

The columns 104 are secured on a foundation system that
is anchored to the ground or bedrock underneath the ground.
The foundation system is formed by a plurality of individual
foundations 108(1)-(6) which may support the columns
independently or may be connected with each other to
integrally support the columns 104. The foundations 108
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(1)-(6) may be formed by a concrete block, a stainless steel
plate secured to the ground, a bollard, or any other structure
that substantially limits the movement of the columns either
by its mass or its attachment to another structure or ground.
Both the columns and the wall panels are detachable from
the foundations or the columns, thus making the floodwall
system a removable structure.

FIGS. 2(a)-2(c) illustrate an application of a removable
floodwall system 200. As shown in FIG. 2(a), a subway
entrance is located at the grade level in an urban street.
Without any protective measure, flood water enters the
subway entrance, which threatens the operation and safety of
trains. The floodwall system 200 as shown in FIG. 2(5) can
be deployed just before, e.g., a few hours or a day or two
before, the storm to enclose the subway entrance. The
foundation of the floodwall system 200 can be built into the
sidewalk. In this example, a wall 214 of an adjacent building
is used together with three wall panels to encircle the
subway entrance. The two side wall panels are attached to
the building walls with bolts or bonding materials. A water
seal 208 is placed between the building walls and the two
side wall panels to have a water tight connection. In another
embodiment, four or more panels are used to set up an
independent floodwall system that does not require any
attachment to an existing structure. In certain embodiments,
excavation 210 in the ground may not be needed. The wall
panels may be secured to existing structures such as bollards
or may be secured directed to the ground by ground anchors.

FIG. 2(c) illustrates an embodiment of a few components
included in the floodwall system 200 shown in FIG. 2(b).
The floodwall system 200 includes wall panels 206, columns
204, foundations 202, and water seals 208. The foundations
202 are placed in the excavations 210 on the sidewalk. The
water seals are used between the panels 206 and the building
wall or between the wall panels 206 and the columns 204.

The Foundation System of the Floodwall System

FIG. 3 illustrates an embodiment of a foundation system
of'the floodwall system. The foundation system 300 includes
a plurality of individual foundations 302(1)-302(5). As
shown in FIG. 3, each column may have its own foundation.
The plurality of foundations 302(1)-302(5) may be indepen-
dent from each other, i.e. every foundation is separately
secured to the ground without the assistance from another
one. The plurality of the foundation systems 302(1)-302(5)
may also be integrated with each other by using attachment
means such as concrete connectors or steel pipes. According
to one embodiment, these foundations may be formed by a
shallow mount bollard system as disclosed in U.S. Pat. No.
8,215,865, the disclosure of which is herein incorporated by
reference. The foundation system 300 is preferably located
at the grade level to avoid disruptions of the landscape.

According to one embodiment, the foundations 302(1)-
302(5) are secured to the ground 306 or to the bedrock 308
underneath the ground 306 by anchors. An anchor is a
structural element installed in soil or rock that is used to
transmit an applied tensile or compressive load into the
ground. There are many types of anchors that are being used
to temporarily or permanently secure a structure to the
ground, including mechanical anchors, grouted ground
anchors, and bonded anchors. The following patents have
described several examples of anchors, such as U.S. Pat.
Nos. 5,625,984, 6,983,568, 8,220,209, and 7,603,818, the
disclosures of all of which are incorporated herein by
reference.

As shown in FIG. 3, an embodiment of the foundation
system 300 uses rock/tension anchors 304(1)-304(5) and
dual mini piles 312(1)-312(5) to secure the foundations






