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This course will be broken up into two different parts, one covering wet floodproofing techniques and the other dry
floodproofing techniques.
By the end of the course you should have an understanding on the differences between the two, including both active and
passive solutions.
You will be able to identify regulations, codes, and standards that relate to flood hazard areas.
We will go over flood openings and define the differences between engineered and non-engineered flood openings, and lastly,
we will analyze the role of building compliance and how mitigation can help secure lower flood insurance premiums.
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We'd like to start off by just showing where to find the floodplain construction regulations for reference. In the bottom left, you
have a series of FEMA technical bulletins. For our purposes, we're just highlighting three out of the 11 available.
FEMA technical bulletin 1 goes over wet floodproofing while TB3 covers dry floodproofing. You also have the International
Building Code and international residential codes shown here, but you also should account for your state building codes and
local floodplain ordinances which we will cover.
At the top we have ASCE 2414 which is really the standard to follow. If you're looking at International Building Code, for
example, it essentially references back to the ASC 2414 requirements stating that the design of a building in a flood zone must
meet these standards.
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Here we’ll briefly cover some basic terms that you’ll come across.
If you’re designing or building in a flood zone you’ve probably heard the term Base Flood Elevation, or BFE. Base Flood
Elevations are important when designing in a flood zone because this is going to determine your starting point for a
floodproofing height, as they are the calculated level flood waters will rise during a flood.
Design Flood Elevations incorporate base flood elevation plus freeboard and are commonly used when designing nonresidential
buildings.
Freeboard is a built-in safety factor in many communities which requires elevating or dry floodproofing above and beyond the
BFE. There is a national requirement for a one-foot freeboard, but it’s important to check local floodplain ordinances as many
areas require even more.
FEMA Special Flood Hazard Areas identify the flood risk associated with an area. If you look to the map in the top right you can
see them.
And that flood map in the top right, we're going to focus on a zones today
know that these zones, they are typically more coastal zones, think of those as high velocity zones, they have high impact from
waves. Those V zones have much more stringent floodplain construction requirements. You know, for example, you typically
cannot dry flood proofing a V zone without a variance, what flood proofing, you could only enclose up to 300 square feet below
the base flood elevation, so much more stringent requirements for V zones. The majority of flood zones out there and that we
work with are a zones. You also have this coastal a zone that showing the FEMA video in the bottom right. This is as you'd
imagine, typically that area in between the V zone and a zone, we'd like to call it out because a lot of the codes regulations for
playing ordinances they do say if you do have a project that's designated in a coastal a zone that you have to design to be zone
standards. So both these A and B zones are subjected to that 1% annual chance float event, and might not sound like a lot, but
just to put it into your say customers or residents perspective. And you extrapolate that out over a 30 year period, there's a 26%
chance of flooding over that time span.
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So, all of these floodproofing products for design and construction exist to protect against flood damage and multiple forces at
play. You have lateral and vertical hydrostatic and hydrodynamic forces at play, which are the pressure of both standing water
and moving water.
These images show the effects of hydrostatic pressure pushing up against a foundation wall without any relief, as they are not
designed to withstand those heavy loads.
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When talking about flooding, there are different type of risks from different sources. Flood risk isn’t only associated with living
near the coast. There are also river floods and flash flooding events in many areas. Then there is also urban flooding, which was
evident during Hurricane Harvey (2017) in Texas. The term for this is pluvial flooding. Typically this happens during heavy
rainfall when there just isn’t enough drainage and the stormwater management system can’t handle it. All of this is worked into
the different flood zones and the associated risk.
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As we said, the first part of this course we are going to look at wet floodproofing, which typically refers to flood vents. It could
also mean elevating the lowest floor above the base flood elevation, elevating your mechanicals, or using flood-resistant
materials in the area below the BFE.
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To put it into perspective, any residential home that's in a flood zone A has to be wet floodproofed by building code. And if you
choose to enclose the space below it, it would typically be a crawl space, full-height enclosure, or parking garage, since it cannot
be a finished or a habitable space.
Normally residential buildings in flood zones need to be elevated up, but if they enclose the space below it, flood vents are used
to let the flood water flow underneath and relieve any pressure during a flood.
Commercial buildings have the option to do the same thing, but they can also dry floodproof, which we’ll cover shortly.
There is also the option for commercial buildings to do both, which is commonly in mixed-use structures. Here they can do a
combination of wet and dry solutions where they may wet floodproof a parking garage and dry floodproof the offices at the
same level. Think of a commercial space on the bottom floor with residential apartments on top.
Just note that if there are residential occupants above, they typically have to have a clear egress exit route which has to be wet
floodproofed because you can't put a panel in front of a door when those residents are trying to get out during the flood.
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The purpose of a flood vent and hydrostatic relief it is to have equal rates of rise and fall on both sides of the foundation wall
and this happens when you have a compliant flood opening.
Once you get more than one foot of head pressure against a wall, that's when you could get serious damage. So, flood vents
must relieve, rather than resist, this hydrostatic pressure to be a compliant flood vent. It must work bi-directionally and allow
the automatic entry and exit of those floodwaters. It also has to work without human intervention, making flood vents a passive
floodproofing technique.
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As we previously mentioned, Technical Bulletin 1 explains the National Flood Insurance Program (NFIP) requirements for flood
openings in foundation walls and walls of enclosures below elevated buildings in Special Flood Hazard Areas (SFHAs). These are
designated as Zone A (A, AE, A1-30, AH, and AO) on Flood Insurance Rate Maps (FIRMs).
This document covers examples of foundation walls and enclosure walls that require openings and how to install them. It also
covers the differences between engineered and non-engineered openings which we’ll cover, as well as how to document
elevations and flood openings.
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As mentioned, there are different types of flood openings—these are non-engineered and engineered openings, which are
typically referred to as ICC-ES certified engineered openings. Non-engineered openings are typically things like air vents, which
are not designed to be flood openings.
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We know that “non” means “not”, and “engineered” means to “design”. So, this category of vents is not designed flood
openings. Non-Engineered Openings will come equipped with obstructions to water flow which, at a minimum, they must have
a screen over the opening to meet the construction code requirements that call for foundation openings to be rodent-resistant.
The calculations for non-engineered openings call for one square inch of net open area for every square foot of enclosed area.
It’s extremely important to know that a 16” x 8” hole that has an air vent device inserted in it does not provide 128 square
inches of net open area. You need to account for those obstructions to flow and deduct that from the area the vent will cover.
In the end, the liability for performance for this category rests on the design professional and others enforcing the codes not on
the manufacturer of that device.
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In this example, we are comparing an Engineered Flood Vent to a Non-Engineered Opening. Because Engineered Flood Vents
have an unobstructed area for flow waters to flow through, they provide more coverage than a standard Air Vent being used as
a Non-Engineered Opening. The top illustration is a mechanically operated flood vent that is activated in the open position,
which is revealing an unobstructed area for floodwater to flow through. This particular device is certified for 200 sq. ft. The
bottom illustration is an example of a Non-Engineered Opening. This device, if permanently disabled in the open position, will
only provide 42 sq. inches of net open area.
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You’re explaining the quantity difference between Engineered and Non-Engineered Openings.
29 air vents around this foundation would make it look like swiss cheese.
Engineered Flood Vents equal less holes and better performance. Also, consider installation costs of 29 vs. 6.

So, to do the math and apply it to a building, let's take a simple 30 by 40 building (=1200 square feet). If using non-engineered
vents, you divide that 1200 by 42 (=28.6). So, you need a total of 29 non-engineered vents around this foundation. That's about
one for every three blocks across.
Pretty ridiculous, maybe not even structurally stable. And you just never really see that meaning. If you take that same 1200
square feet and divided by 200. If using engineered flood vents, you would only need six, right, so six versus 29. So, you know
really the story is, even though engineered vents might cost a little more for the product themselves. Once you incorporate in
how many you need and what that installation cost is going to be.
A lot of times engineered vents are cheaper than non-engineered vents.
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Choosing the right flood vent comes down to performance. Best option is performance tested products to ensure they will
operate properly.
ICC-ES engineered flood vents are mechanical operated flood vents.
Performance standards are in ICC-ES’s Acceptance Criteria, AC-364 and ASCE 24-14.
One of requirements for MOFV is 3’’ minimum dimension, allowing debris to flow through opening during flood.
These are mass produced/manufactured products to Q/A standards. Manufacturers offer a portfolio of products for
different applications (i.e, flood vents that provide air flow and flood vents that are insulated for areas not required to have
natural air ventilation).
Additional Engineered Flood Vent applications to throw out: roof scupper vent, pump stations – emergency internal
hydrostatic relief, microbreweries for the same application.
So these engineered openings and ICC, yes, the International Code Council does have a nonprofit segment called the
evaluation service and that's where these events are tested through. So these events that you see here are 316 marine
grade stainless steel, there's powder coat paint options available. There's pretty much models for every application,
meaning there are dual function models, were louvers inside the door, opening closer temperature of a by metal coil to
allow for that natural airflow if you want that in a crawlspace or if you have a an encapsulated crawlspace or colder climate.
We have an insulated model models for the wood wall that are a little shorter in width, right. The top ones are CMU block
size six inch five, eight inch high wood wall size model garage door, put in place bucks report walls to commercial models
that you see at the bottom, a whole bunch of different configurations. This is typically the largest one that we'll do three
high by six wide.
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Minimum rate of rise is 5-feet per hour, that’s 1” per minute – so, a very slow rate of rise which does not reflect all potential
flood conditions. This vent was tested at 30-feet rate of rise per hour.
Clip is example of debris flow testing portion of AC-364.
When floodwater rises, it activates engineered opening revealing unobstructed area for floodwater. Most importantly,
debris to pass through. Notice that water level on other side of vent is equalized as water continues to rise.
FEMA TB-1 pg. 34 - ASCE 24 EMPHASIS ON PERFORMANCE AND CERTIFICATION: Engineered opening requirements changed
between the 2005 and 2014 editions of ASCE 24. The 2014 edition places more emphasis on evidence of performance and
consideration of factors that represent expected flood conditions. Section C2.7.2.2 of the ASCE 24-14 commentary notes
that the best means to certify performance is to test engineered openings under conditions that mimic a range of rates of
rise and fall, including rates many times the minimum rate of 5 feet per hour. Documentation of performance under faster
rates of rise and fall provides building designers and local officials with sufficient information on which to base decisions
regarding whether to increase the number or size of openings to account for faster rates. The ASCE 24 commentary also
notes that testing should be done with water containing debris typical of flooding around buildings (e.g., leaves, grass
clippings, small branches, trash).

So that for any event to go through the AC 360 for testing, which is the ICC, yes, performance testing for engineered flood vents.
When it is activated, you have to have a minimum three-inch diameter opening to account for debris flow. And that's what the
van has that you see in the screen here. So you could see this is actual testing footage from AC 364. Just the amount of debris in
the flow water that's required grass leaves three-inch diameter balls, you can even see a Coke can get sucked right through the
vent, no problem without clogging.
So, typically, those vents, the single ones are good for 200 square feet of coverage each. And then there's larger configurations,
which are just multiples of 200 square feet of enclosure protection each these ICCs vents, they do, they are labeled in the field
with the manufacturer's information, the model number, the coverage makes it very easier, easy for that code official surveyor
building inspector whoever's looking at this to know exactly the coverage without without having to do those manual
calculations with measuring net open area like an error event.

•
•
•
•
•

Once a flood vent passes AC-364, the test results and engineering report can be reviewed by the ICC-ES and if it checks all
the boxes, it then can receive ICC-ES Evaluation Report.
Pictured label states the model number and certified coverage for that model. It also states the manufacturer’s name. Show
them the label on your sample.
Key is that liability for performance rests on manufacturer’s shoulders.
These vents have to have regular quality control inspections to ensure vent will perform per design when in the field.
But these events come with a certification report that's size, and every big box, they're labeled in the field.
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As mentioned during the Non-Engineered section, flood vents cannot be covered. However, some Engineered Vent
companies have developed Sealing Kits that are installed on the interior of an opening. The top-left image shows a
foyer/vestibule application. A Sealing Kit accessory is especially important for spaces that need to meet the energy codes, or
if the spaces are just being conditioned. These Sealing Kits also must meet the ICC-ES AC-364 performance requirements;
you can see a clip of that testing in the top-right.
If you’re installing flood vents in a fire-rated wall, you will want to select a flood vent manufacturer that provides a UL Fire
Damper Kit in order to create an assembly that complies with the fire code requirements. Pictured in the bottom-right is a
Fire Damper that has a fusible link that melts during a fire condition, which then closes the damper.

And then there are accessories to these flood vents as well. An example is a flood vent ceiling kit. This would be an application
where you could have the same air passage as a window on a flood vent. This would be a ceiling kit that gets installed on the
interior of that flood vent opening. And this would have a material that has blocks on it, that blow out in the case of a flood, so
it's still going to work as a flood vent. But when there's not a flood, those blocks stay intact. And you get that same air passage
as a window. So that's the flood van sealing kit. It gives a nice flush aesthetic look as well, if it's some type of space that that is
visible. We also have Truman sleeve kits to line out that opening that you see in the bottom-right. We work with a lot of firerated walls as well. So we do have fire dampers that basically have a door that's held up, accordion-style, that has a fusible link.
These are UL certified two- and three-hour, but that Fusible Link would melt and drop down that door in case there's a fire, to
block off that opening.
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4 placement requirements
When placing flood opening devices in walls of enclosures below BFE, you must make sure they are specified on two
different walls. Best practice is to place flood opening devices depending on the direction the floodwater will be coming
from.
Providing flood relief for internal walls and spaces is also a critical design requirement to be aware of.
Drawing on left is of townhomes/rowhomes. Two end-units have adequate exposed wall to the outside, making it easy to
get units on 2 different walls. Middle unit does not have same layout – privacy walls prevent placing opening in sidewalls to
allow water left to right. Dividing wall between the garage and storage room prevent meeting 2 different wall requirements.
Solution is to place flood openings or flood vents in dividing wall (middle-center) Sealing Kit may be needed or Fire
Dampers, if wall is fire rated. We can help with these complicated layouts, just ask us.
R408.1 Ventilation. The under-floor space between the bottom of the floor joists and the earth under any building (except
space occupied by a basement) shall have ventilation openings through foundation walls or exterior walls. The minimum
net area of ventilation openings shall be not less than 1 square foot (0.0929 m2) for each 150 square feet (14 m2) of underfloor space area, unless the ground surface is covered by a Class 1 vapor retarder material. Where a Class 1 vapor retarder
material is used, the minimum net area of ventilation openings shall be not less than 1 square foot (0.0929 m2) for each
1,500 square feet (140 m2) of under-floor space area. One such ventilating opening shall be within 3 feet (914 mm) of each
corner of the building.

And then to finish up with the wet floodproofing portion, there are some placement requirements that we'd like to go over. So
you need vents on at least two exterior walls per enclosure, you need the bottom of the flood vents to be no higher than 12
inches above the grade right below the vent. And this could be the higher of the interior or exterior grade directly below the
vent. And then of course you need enough flood vent coverage per the enclosure size. Enclosure size is measured from the
outside of the block. And then typically the entire portion of the flood vent has to be below the base flood elevation because
that is the area subject to flooding.
The FEMA diagram on the left side we just like to show is because if you do have only access to one exterior wall per enclosure,
like this middle set of townhome, the storage room that you see in the middle one exterior wall, right you can't cut into your
privacy walls of of your neighbor. So in this case, you can put flow through openings typically people just use flood vents on
your own dividing wall. So, in this case, you know that floodwater then would flow through the storage room into the garage
and out the other exterior wall. So you can basically connect rooms on the interior side to satisfy that exterior wall requirement.
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After the ICC-ES Engineered Flood Vent retrofit, the lower enclosed area can now be exempt and rating is based on the
elevated living floor which in this case is 1’ above the BFE. So, we call this a +1 rated structure.
We exempt the lower enclosed area from rating because its not vulnerable to hydrostatic pressure damage.
Vents placed on two different walls.
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Remove one CMU block and it creates the rough opening for a 16” x 8” Engineered Vent to be installed. In this application, since
it’s a full-height enclosure, the owner utilized an insulated ICC-ES Engineered Flood Vent system. Notice the vents are placed
within 12” of the adjacent grade.
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Flooding occurs regularly along the Illinois River.
Seven months after the Wagners retrofitted the home, they were flooded. Flood water filled the enclosed area with 6’ of
flood water and the home was inundated with flood water for six weeks straight.
Quick highlight is the flood debris against the chain-link fence. Example of how screens and obstructions trap debris. Tie
into lattice work.
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Run through our free F.R.E. service. Discounts shown before any vents are purchased.
If the reduction percentage was based on the actuarial rate, the saving is 94%. Eventually, the premium would have been
phased into this higher premium, but we fixed that.
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Great opportunity to mention powder coat options. Elevation and proper flood venting was the less expensive design
option rather then dry floodproofing for this Porsche dealership. This elevation design put these beautiful vehicles at eye
level, which provided a pedestal kind of set up. Pictured are ICC-ES Certified Engineered Vents in 2 x 2 (800 sq. ft. of
protection) multi-frame configurations. The enclosed space is a crawlspace, so vents that provide air ventilation were
utilized. The louvers open and close with temperature, which is important in Oregon.
Mercedes-Benz: (23) Multi-frame 1540-150602 (insulated doors) ; 6W x 2H
And then just to finish up so we looked at that residential example of wet flood proofing when it's required before but
commercial wise, these are two car dealerships that chose to build up on a crawlspace use these larger commercial flood
bank configurations to let the floater fall underneath.
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Great opportunity to mention custom multi-frame options.
Critical facility.
Another crawlspace application.
Same concept here with the Medical University of South Carolina in Charleston─they built an addition and chose to build up
on a crawl space and put in flood vents.
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Products: (42) 1540-520 Insulated Flood Vents & Flood Vent Sealings Kits
FLOOD PROTECTION: 8,300 sq. ft.
BUILDING USE - Community Events/Weddings

And then the last one we're looking at is the Credit Island Lodge in Iowa. The video on the right side is showing the interior
during a flooding event. And again, you can see those flood vents, doing their job equalizing that pressure on both sides of the
wall. The Lodge is used for community events, weddings, townhall meetings, etc., but it is prone to flooding. So, basically, when
it floods, for everything on the interior, they just move in and elevate. But once the flood recedes, they’re checking the wall
structurally, but essentially, they're just power washing it out, and they're good to go. There is no damage after the flooding
events, because they're just working with the water.
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Dry floodproofing methods can be used on nonresidential/commercial structures. We are going to review the various dry
floodproofing codes and regulations in the second half of the presentation along with the different flood barrier and shield
options, including systems that are passive and how they compare to active approaches.
Dry Floodproofing design is strictly for commercial structures. Some of these products have may residential application (for
stopping flood waters from entering home), but it does not make it compliant, and you can’t do a dry floodproofing design
on a residential property [new construction and substantially improved].”
So when we look at dry floodproofing, what we're talking about is really the entry points. So when you're designing a
compliant building that's a commercial building in a flood zone and you want to dry floodproof, the walls of the building
have to be structural. And what approved up to the design flood elevation, right. So the walls themselves have to be
structural, that's part of the loading calculations of structural engineer, that has to be done. But you do have entry points,
right? You have door entry doors, you have Windows, you have vehicular entrance is that by code, you do have to have
some type of flood barrier or shield that covers them. Right. And that's what we're going to talk about in this section of the
course. But basically that is we specified it and use to protect the building because we know one entry point where water
could get in. That's what we're trying to avoid.
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ASCE 7-16 5.4.5 reference, FEMA P-936 page 9 reference.
The walls of that building need to be designed to be waterproofed AND take a flood load up to the DFE. Then, flood barriers
are required to protect openings such as doors, windows, vehicular entrances.
FEMA’s Technical Bulletin 3 (TB-3, left-picture) is a resource but also refer to ASCE 24.
Debris impact from a 1,000 pound log traveling at 5-ft. per second is part of the design consideration (ref. TB 3-93).
United States Army Corps of Engineers (USACE) definition of “Substantially Impermeable”: Watertight to 1 ft. above BFE.
Not permit accumulation of more that 4” of water.
All utilities and sanitary facilities must be protected.
Design professional will need to provide sealed drawings show casing the design meets the ASCE / FEMA standards. In
addition to completing a dry floodproofing cert which we will review in a future slide.

So FEMA’s Technical Bulletin 3 did get updated in January 2021. This goes over that that that those dry floodproofing, you know,
high-level requirements.
So again, this is only allowed in nonresidential buildings for new construction and substantial improvement.
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If you want to meet Local, State and Federal Requirements Glass Curtain Wall and Window Wall Systems below the DFE
need to be Flood-Resistant, meaning substantially impermeable and resistant to debris impact.
Why? Because of Hurricane Sandy. The FEMA MAT report and NFIP reported long runs and tall heights of active flood
protection solutions were not deployed. It’s common sense why this happened.

Ramifications
• The Building could end up on the FEMA noncompliant list – code enforcement and design professionals do not want this
liability.
• If a glass curtain-wall system is used with an active floodproofing solution and it’s not deployed, business continuity is
compromised, which can lead to major losses of property and put lives at risk.
• Currently the NFIP pays out damage claims even if a active flood measure is not deployed. Because of previous experiences
this could change in the future. Look at it from a business standpoint, would you pay out? Over topping of a flood
protection system is one thing out of the control of building owner but having the fire truck parked outside and not turning
on the hose is another thing.
Well, we like to point out here, this is a blue box call out from FEMA TV three is just a call out that is stating where FEMA
views something differently than the ASC. Right? So we're talking about here, glass curtain walls on a commercial building when
it's in a flood zone. Now, essentially, you know, ac 2414, they allow you to have a glass curtain wall protected by deployable
flood barriers, as long as they bolt back into the structural and substantially impermeable elements of the building, you know,
including the building facade, you know, FEMA, they identify that glass curtain wall as an actual wall, right. So they're basically
saying, therefore, the playable flood barrier over a glass curtain wall, assuming that glass curtain walls is not structural, right, it's
not a flood proof wall window, that would not be compliant, and it does not meet the CFR in their eyes. So essentially, this this
can sound confusing, but we just like to call it out because this is what FEMA is stating that they do disagree with ASC on this
glass curtain wall and deployable flood barrier stance.
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ASCE 24-14 allows you to have glass curtain walls protected by deployable flood barriers as long as they bolt back into
structure. Per FEMA TB-3, released in January 2021, FEMA identifies a glass curtain wall as a “wall,” therefore a deployable
flood barrier system over a glass curtain wall would not be compliant and does meet the CFR. Therefore, FEMA’s position is
that any temporarily installed means of flood protection that covers walls that are not structural and substantially
impermeable, would not be considered complaint.

•

We just like to paint the visual right where essentially, if you do have a floodproof window wall on the left side, basically,
bulletproof glass that is impact-proof and floodproof meets all the codes as a flood barrier, that would be FEMA compliant
and ASC 2414 compliant, but based on famous interpretation that they put in FEMA Tech. Bulletin 3, they're saying that if
you have a normal window wall, glass curtain wall and if you have deployable foot logs in front, that that is not compliant
and famous eyes. Right? So this is just um, you know, it's, you know, getting a visual to what is stated in FEMA Tech. Bulletin
3.
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But with all that said, that gets us into our first dry floodproofing product line. This is a passive floodproofing approach,
specifically, floodproof glass systems.
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Fully-assembled Floodproof Glass Windows & Walls
•
•
•
•
•
•
•
•
•
•
•

Passive systems that are always ready
Impact-rated
Tested for 10' of water
Unique design with multiple options
No storage required
No installation or deployment need before a flood event
Flood windows provide aesthetically pleasing - passive flood protection.
Oversized to to create amazing curtain wall applications, currently going through FM testing. 220 sq. ft with no mullions and
capable of 10’ of flood protection.
Design also meet the FL impact requirements and can be designed to meet ballistic rating needs.
Available in insulated configurations. Crystal clear view with low iron design.
What makes it special is the inner layer laminate that creates strength and bonding with the sheets of glass.

So this is a passive technique, meaning it does not require someone to actively go and deploy this during a flood event. Because
it's always there, it's ready to go. So when we talk about floodproof windows, these are typically your big commercial storefront
glass windows, your glass curtain walls. These passive floodproof barriers have been tested to FM nc 2510 standards, meaning
they meet all the impact and see bid requirements. They've been tested up to 10 feet of floodwater.
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Whitehall Mill, the historic renovation of the old Clipper Mill from 1865, is located in a FEMA flood zone.
Supplied new passive floodproof window systems that maintained the historical aesthetics of the building.
Manufactured 14 windows that were installed in ground floor openings and positioned under the design flood elevation.
Each opening consisted of one solid 4’x6’ window where faux mullions were installed to create the architectural look to
match the standard windows above.
Some of the best engineers and designers in the world have brought this product to market. This is a job we did in
Baltimore, Maryland. A little bit smaller example of a window, these are 14 4’x6’ flood windows. Because this Whitehall mill
building in Baltimore, they didn't want to have to rely on someone to put those active flood barriers up in front of the
windows, they wanted protection that was always there and permanent. So they chose to retrofit their windows in with
these floodproof windows.
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A passive system that is always ready
No need for installation before storm & removal after the storm
No issues with installation due to environmental corrosion, lack of maintenance, or lost pieces
Does not interfere with pedestrian movement
Tested for 9’ water (FM/ANSI 2510)
Testing to 1,000 LB debris impact (10X ANSI REQUIREMENTS)

This is the first-ever tested to the FM nc 2510 standards to this size. On the left side, you're seeing a floodproof window take
1000- impact at eight feet per second, which is the ASC seven requirements. On the right side, you're seeing a custom-built
facility that we did in Florida, but this 20-ft. x 11 ft. flood window has nine feet of water behind it. So all the testing all the
requirements is there─we're doing a lot of jobs with floodproof glass, because a lot of those critical facilities, especially hospitals
and schools, they want passive floodproofing, and they want that floodproof class.
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NB: Yellow highlighted section regarding statement that the design must meet the ASCE 24 standards.
ASCE 7 will be utilized by your structural engineer to ensure the walls are capable of handling all flood loads and potential
debris impacts.
Who do you use for structural engineering? Ask for company names and contacts.

So when we look at the code, this is just calling out how that International Building Code that we referenced before does
reference back to dry floodproof designs for nonresidential buildings shall meet the ASC 24 requirements. When we talk about
substantially impermeable for dry floodproofing, what we're talking about is really no more than four inches of water in a
building during a 24 hour period. And that's assuming that the flood pumps are doing their job as well. But really, that's the high
level, overall metric for a compliant dry floodproofed design─no more than four inches of flow of water in that building.
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ASCE 24-14 calls for periodic deployment and FEMA TB-3 and NFIP MANUAL calls for that to happen once a year. Need to be
deployed in under 12 hours.
In a situation where the flood barrier you are considering would require more then 12 hours, consider moving to a passive
solution. This is also important when designing and building in a area or site where there are not good flood warning times.
No warning time could mean that the system never gets deployed.
Business continuity is also critical when considering the length of time needed to deploy and retract systems. Especially,
with critical facilities.
NYC is enforcing the annual deployment drill. It’s a flood drill.
So we talked about periodic drills and deployment time because just like a fire drill, the practice of checking flood
protection component components and in deployment techniques is starting to become required and and really should be
so just a bunch of call outs here on the screen, whether it's the NFIP flood insurance manual calling for it at least once a
year to FEMA Tech Bulletin 3 calling for it annually. But essentially why this is important is because when we look at how
long it takes to deploy certain flood barrier systems, and and how many difficult it is, you do have to as the designer
account for that, and give that information to the building owner and that's what we help out with. New York, for example,
parts of Pennsylvania, they are enforcing this annually, meaning that once a year, that building owner has to use their own
property management, maintenance crew, whoever they could get, or hire someone to fully deploy their flood barriers
around the building, and then take them down, as well as inspect them. Some communities are using the fire department to
do these inspections. But this all comes at a cost. So when we look at the deployment time for different dry floodproof
products, that is something that the building owner has to account for going forward.
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This is used for CO and flood insurance to get your floodproofing credit; also, found in FEMA TB-3.
Manufacturers of the flood barriers do not provide this certificate; the Engineer of Record supplies: Architect or Engineer.
Ask the audience who they would have complete; get referrals. Then, follow up and have as a POC to refer Dry
Floodproofing Certificate work to in the future.
Importance of looking through what NFIP requires to obtain a dry floodproofing credit for that project; Floodproofing
Certificate is the first thing required.
Engineer of Record (EOR) must state that design meets all of ASCE-24 standards.
Inspection & Maintenance Plan & Emergency Operation Plan: To be submitted with your plans to municipality for approval
(stated in prior slides), also must be submitted to NFIP.
If human intervention is needed, NFIP wants to make sure: annual drills in place, inspection requirements, action plan of
who will do what in case of flood, certification from municipality or authority having jurisdiction with the inspection and CO
information for the building.
Building’s floodproofing design elevations must be >= 1’ above BFE to receive dry floodproofing credit. Reiterated: NFIP will
always deduct 1’ from elevation mark. (i.e. if BFE is 5’, and you elevate dry floodproofing to elevation of 5, you will be rated
at an elevation of 4, making a higher flood insurance premium. Solution? Go 1’ higher than requirement. Make dry
floodproofing 6’ at a 5’ BFE.
If municipality requires freeboard, you need to dry floodproof to that freeboard elevation.

So the FEMA floodproofing certificate, this would be filled out by the architect or engineer record for for building this. A lot of
people think this is just about the flood barriers that are specified in the building that is a critical component. But really this is
that that engineer record signing off saying every component of this building design is compliant with the codes meaning the
walls of the building are structural, right and waterproof. Yes, it has those flood barriers. This needs to get submitted with the
inspection and maintenance plan, right, the emergency operation plan. This really is a critical component, something to start
thinking about at the very early stages of a project to get a jump on it.
By doing all this, it is the key that unlocks the dry floodproofing credit that's available out there for commercial buildings for
flood insurance that a lot of people don't know about and don't know how to get. And we could certainly help with that. There
is a lot that goes into the floodproofing certificate and if it is done properly, it helps to get that credit.
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Our install team was contacted by a client that had their flood barrier system installed by “another” general contractor. We sent
our certified technician to inspect the work, and found numerous errors that would have caused catastrophic failure of the
system if deployed for a flood event. Due to the sophistication of the components, the required site conditions, and
manufacturer specifications, you should utilize trained technicians to professionally install and train building personnel how to
properly deploy these products.
Issues at this Brickle House Miami, FL, Project:
A. Because the cast in place post sleeve was not installed plum, when the post was slid in it was on a angle which prevented
the flood logs from even being deployed.
B.
The pictured bracket is typically not installed permanently. Behind this bracket is the wall plate that is permanently sealed
against the wall. Normal procedure would call for this pictured bracket be installed when the flood logs are being
deployed. This protects the gasket from weathering in the elements. If the wall bracket was to be left installed for quicker
future deployments then the area where the gasket is exposed must be sealed over to reduce weathering.
C.
The contractor created a custom sill for the wall bracket to butt up against. The problem is that there is a gap between the
sill and the wall bracket which will allow significant amounts of flood water to seep behind the system once deployed.
D. Concrete leveler was used beneath this wall bracket to try to create a smooth surface, instead it created a uneven surface
that settled in just a year and caused a large enough gap between the flat work and bracket for a mouse to make a nest.
This is also is a void that will allow flood water to seep in and behind the protection system.
E.
This hole is for a drop in anchor that would be used to deploy the system. Throughout this project there were missing
anchor points because they were not properly adhered in.
F.
Proper installation done by qualified professionals is critical. You could have the best system in the world, but if it is not
installed properly, right, it's not going to work.
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The next system we're going to look at is an active approach. It's flood logs and flood barrier panels.
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Flood logs have been used for 25+ years. They are an active flood protection system.
Made out of aluminum. Design require brackets to be mounted on either side of the opening.
Each log has a gasket that needs to be maintained.
With any flood barrier, it must be attached to a structural element that has been designed to withstand the potential flood
loads.
Review the breakdown of components. Hollow aluminum log channel keeps overall weight down.
Wall plate provides the flush mounting surface needed for the wall bracket gasket. Midspan used for longer protection
runs.
Basic step by step deployment. Notice the colored dot stickers which provide a guide a for easy deployment.
If the protection height were to extend above the door handle, an off set wall mount bracket would be utilized to provide
the door handle clearance.
Storage Needed: Account for that space in designs.
Basic install of the wall plate. The wall plate is permanent; it can be painted.
The pictures to the right are showcasing the compression bolts which compress the gaskets to form the seal.
Flood logs: you probably are familiar with this type of system. They have been around for a long time and are a tried and
true and tested system, comprised, basically, of aluminum planks or aluminum logs that have rubber gaskets on them. They
are custom made and cut to size. They slide in between the posts and brackets, and you would use top-down compression
to create a seal. With this product, a lot of times you do need these permanent fixtures at the opening point, for the end
brackets to slide into but they are a tried and true system that's very customizable. You could see here that you can wrap
corners, do bump outs for egress or obstructions. This is a job we did in Louisiana involving flood logs.
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ANSI / FM 2510 Approved
•
•

•
•

Hydrostatic – tested to maximum DFE for 22+ hours
Impact (floating debris)
• ANSI/FM 2510 - 600 Joule impact
• ASCE 7-10 -1000 lbs. log @ 5 ft./sec. (600 Joules)
Leakage – <0.08 gallons/hour/foot (<1 liter/hour/meter)
Accelerated Gasket test (1000 hours of intense UV light)

Tested at full height
• Measure leakage for 22 hour dwell
• Test before and after impact tests
• Pass at 0.08 gallons per hour per linear foot of seal
Materials:
• Aluminum 6061-T6 frame
• PVC Coated Polyester Sacrificial Cover
• PVC Coated Polyester Water Barrier
• 12k Polyester Structural Webbings
•
•
•
•
•
•
•
•

Gasket Compression Features
Bottom Gasket Protection Device
Installation bolts (6 bolts - 2’ DFE systems; 10 bolts - 4’ DFE systems)
Expansion anchors
Allen bolts (for protecting wall anchors when not deployed)
Nylon bolt bag (snaps onto structural webbing – store bolts when not deployed)
Installation template (installer supplies sacrificial 4’x8’ plywood / OSB)
Then we get into our standard door flood barriers. This is a standardized product that's on the shelf, ready to ship which is
nice. This does have FM approval, and it meets all the NCFM 2510 standards and been tested, so it is approved. But
essentially, these are with wide single and double commercial door barriers that come in heights of two feet and four feet
and can be stacked for a six-foot protection height.
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Now we get into point-of-use flood barriers.
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Alright, then we get into another set of passive flood barriers. So much like the floodproof windows and floodproof glass walls
that are considered a passive foot proven technique because you know, you don't need intervention to human intervention to
deploy them. These are two more passive flood barriers.

52

53

54

•
•
•
•
•

Passive, long-term, cost-effective solution. Can be installed to any length, with post breaks every 40-feet. Invisible when
closed, allowing for normal traffic flow and uninterrupted views.
Whilst in its resting position, all operational parts of the barrier are invisibly concealed in the underground basin,
sheltering seals from the elements and human interference.
Low maintenance and minimal ongoing operational costs. Not subject to vandalism.
Applications: Along a waterway, river or coastal terrain, within flood walls, to surround a building, to protect
underground car parks, in a roadway, to surround critical infrastructure.
So another self-activating floodwall, same concept here, but this one would push up. So this is a vertical activation
instead of a lateral one, if you want to look at it that way. So in this one, you would need a much deeper trench, right
because the wall is going straight up. But just know that the concept is the same with you have a service pit that collects
with water, you have an inlet pipe that you set your own height to. And basically, when normal drainage can't happen
and that pipe gets reached, that wall will be activated with the water itself pushing up that wall.
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Then we get into perimeter flood barriers, a couple of different options here.
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This product that we're looking at here─very compact storage, right, so this is one that another one that you do fill with water.
But you could see that 100 linear feet of this product could fit in the back of a pickup truck, no problem, this product would
have a cage right that unfolds, and you'd have this cage that's set up, and then you would put these PVC coated flood bags in
the cage, you would use these reusable silicone ties to secure the bags to the cage, you would fill the bags with water, and then
you'd pull a liner over top and secure it. So 100 linear feet of floodwall on the back of a pickup truck. So we see this product
being used a lot for that mobile style kind of emergency deployment, that nuisance flooding. This is a 28 inch protection height
for 39 inch high 39 inch high unit. But really with this product, you might have seen products that look similar boat filled with
dirt, this is a product that is designed for flood protection, and fills with water, right, everyone has access to water for the most
part, and it acts as a flood barrier that way.
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With any perimeter system, a pump system will be a definite need to handle any potential puddling from rain fall behind
the system.
Many type of pumps options available. Electric powered for smaller jobs, gasoline driven trash pumps like the top-right.
Large portable gasoline pumps or permeant diesel powered pumps.
A pump system and drainage system will also be required with any new construction/substantial improvement design to
handle any seepage. We can help with these designs.
Then we get into pumps for flood proofing designs. So just know that there's a bunch of different options here all the way
to larger units that are FM approved. But flood pumps are an important part of your flood proofing design, whether it's
inside of a building or if you're going with a perimeter system, obviously to collect any rainwater runoff, any seepage,
anything like that. Resources are out there to help you specify in the right pumps for your building, depending on the
expected flooding, the size of the building location, etc.
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Then the final product we're looking at is a sand-filled flood-fighting system. So really, this is in the engineered sandbag, right.
But we don't even like to call it a sandbag because this is a system that was specifically designed in this trapezoidal shape to
handle floodwater.
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So with all that said, considerations for the floodproofing strategy, you have your acquisition costs on the top, but you want to
work with companies that give you all these other costs and information that go along with it. How long does it take to deploy
these systems? What's the what's the lead time? How much storage room does it take? What training is needed? Do you have
trained installers to even do it, there's a lot under the surface. Besides that, acquisition costs are the products that you want to
account for, have all the information, and have your ducks in a row.
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We started about 20 years ago with a company called Smart Vent. This company began as an engineered flood vent
manufacturer. We have over 850,000 flood vents installed all across the country in the world providing over 170 million square
feet of enclosure flood protection. We also have an in-house insurance agency called Risk Reduction, plus a group that
specializes in flood insurance. Then we come to floodproofing com developed about five years ago, this company was really
created to specialize in those dry flood proofing in addition to the wet flood proofing like flood vents, but really the dry flood
proofing solutions for non residential buildings. We focus on active and passive flood barriers which we'll discuss in today's
course. Those flood shields and flood windows. We did partner with a company called Phenix to develop and bring to market
the flood proof Windows tested to answer 2510 standards.
We also have a flood design team. You know we work with architects, engineers, building owners, you name it to help specify in
compliant and optimal flood proofing solutions for your buildings and designs whether it's new construction or retrofits, we've
done over 2200 projects since 2018.
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Our amazing Flood Plans Division will evaluate & review your project plans and build out product options and layouts to
meet the federal and local requirements, while also meeting your design needs.
To assist in correct product selection for various design needs, along with assisting with proper installation of dry flood
protection systems, companies are providing turn key services.
Product matrix explains available options to fulfill the barrier requirements for the project.

And just a little bit more information on the flood design team. This is a completely complimentary service. We have in-house
engineers, designers, and certified floodplain managers, that would love the opportunity to take a look at your design plans and
provide you with our recommendations for floodproofing, not only floodproofing products, but general design questions as
well. You know, elevations enclosure size, you name it when it comes to flood proofing.
What we also do at floodproofing calm is we have a portfolio of flood proofing products. So we're not just going to say you
know use this one only product that we have, we represent you know over 15 different types of product solutions. So we will
give you a breakdown of all of the applicable solutions for your product. We'll go over things like this is how much storage space
is required.
Is the deployment time for each product. You know, besides the lead times and costs and features and benefits. All this comes
into play, which we'll learn in the second part of this course that covers dry flood proofing. But you'll get a nice design analysis
packet with our layout recommendations, customized specifications, spec sheets, and more.
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