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During a hurricane, homes may be damaged or
destroyed by high winds and high waves. Debris can
break windows and doors, allowing high winds inside
the home. In extreme storms, such as Hurricane
Andrew, the force of the wind alone can cause weak
places in your home to fail.

After Hurricane Andrew, a team of experts examined
homes that had failed and ones that had survived.
They found four areas that should be checked for
weakness—the roof, windows, doors, and if you have
one, garage door. In this brochure, we discuss some
things you can do to help make your home stronger
before the next hurricane strikes. You may need to
make some improvements or install temporary wind
protection. It is important that you do these projects
now, before a hurricane threatens.

While these projects, if done correctly, can make your
home safer during a hurricane, they are no guarantee

that your home won’t be damaged or even destroyed.

If you are told by authorities to evacuate, do so imme-
diately, even if you have taken these precautions.
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The Roof

During a windstorm, the force of the wind pushes
against the outside of your home. That force is
passed along from your roof to the exterior walls
and finally to the foundation. Homes can be dam-
aged or destroyed when the energy from the
wind is not properly transferred to the ground.

The first thing you should do is determine what
type of roof you have. Homes with gabled roofs
are more likely to suffer damage during a hurri-
cane. A gabled roof looks like an A on the ends,
with the outside wall going to the top of the roof
(see Figure 1). The end wall of a home with a
gabled roof takes a beating during a hurricane, and
those that are not properly braced can collapse,
causing major damage to the roof.
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Figure 1. Gabled Roof

In most homes, gabled roofs are built using
manufactured trusses. Sheets of roof sheathing,
often plywood, are fastened to the trusses with
nails or staples, and roofing material is fastened to
the sheathing. In many cases, the only thing hold-
ing the trusses in place is the plywood on top.
This may not be enough to hold the roof in place
during a hurricane. Installing additional truss brac-
ing makes your roof’s truss system much stronger.

To inspect your roof’s bracing, go into the attic.
While working in your attic, you should wear
clothing that covers your skin, work gloves, a hat,
eye protection, and a dust mask. If your attic does
not have a floor, be careful to walk only on the
wood joists, or install boards wide enough to walk
on as you work. Notice how the plywood is
attached to the truss system. If most of the large
nails or staples coming through the sheathing have
missed the trusses, consider having the sheathing
properly installed.
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Figure 2. Truss Bracing
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In gabled roofs, truss bracing usually consists of
2x4s that run the length of the roof. If you do not
have truss bracing, it should be installed. You can
do this yourself or hire a professional. Install 2x4s
the length of your roof, overlapping the ends of the
2x4s across two trusses (see Figure 2). Braces
should be installed 18 inches from the ridge, in the
center span, and at the base, with 8 to 10 feet
between the braces. Use two 3-inch, 14-gauge
wood screws or two 16d (16 penny) galvanized
common nails at each truss. Because space in attics
is generally limited, screws may be easier to install.



Gable end bracing

Gable end bracing consists of 2x4s placed in an
“X” pattern from the top center of the gable to the
bottom center brace of the fourth truss, and from
the bottom center of the gable to the top center
brace of the fourth truss (see Figure 3). Use two
3-inch, 14-gauge wood screws or two 16d galva-
nized common nails to attach the 2x4s to the
gable and to each of the four trusses.
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Figure 3. Gable End Bracing

Hurricane straps

There are many types of roof design. Regardless of
your type of roof, hurricane straps are designed to
help hold your roof to the walls. While you are in
the attic, inspect for hurricane straps of galvanized
metal (see Figure 4). Hurricane straps may be diffi-
cult for homeowners to install. You may need to
call a professional to retrofit your home with hurri-
cane straps. Check with your local government
building officials to see if hurricane straps are
required in your area.
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Figure 4. Hurricane Straps



Exterior Doors
and Windows

The exterior walls, doors, and windows are the
protective shell of your home. If your home’s pro-
tective shell is broken, high winds can enter and
put pressure on your roof and walls, causing dam-
age. You can protect your home by strengthening
the doors and windows.

Double entry doors

Most double doors have an active and an inactive
or fixed door (see Figure 5). Check to see how the
fixed door is secured at the top and bottom. The
bolts or pins that secure most doors are not strong
enough.

Some door manufacturers provide reinforcing
bolt kits made specifically for their doors. Check
with your local building supplies retailer to find
out what type of bolt system will work for your
door. The door bolt materials should cost from
$10 to $40, depending on the type and finish.
Doors with windows will need additional protec-
tion from flying debris. See the section on storm
shutters for how to protect windows.
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Figure 5. Double Entry Doors

Double-wide garage doors
Double-wide (two-car) garage doors can pose a
problem during hurricanes because they are so
large that they wobble as the high winds blow and
can pull out of their tracks or collapse from wind
pressure. If garage doors fail, high winds can enter
your home through the garage and blow out
doors, windows, walls, and even the roof.
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Figure 6. Double-Wide Garage Doors

Certain parts of the country have building codes
requiring garage doors to withstand high winds.
You should check with your local government
building officials to see if there are code require-
ments for garage doors in your area. Some garage
doors can be strengthened with retrofit kits.
Check with your local building supplies retailer to
see if a retrofit kit is available for your garage door.
You can expect to pay from $70 to $150 to retrofit
your garage door.

Many garage doors can be reinforced at their
weakest points. Retrofitting your garage doors
involves installing horizontal bracing onto each
panel. This horizontal bracing can be part of a kit
from the garage door manufacturer. You may also
need heavier hinges and stronger center supports
and end supports for your door (see Figure 6).



Check the track on your garage door. With both
hands, grab a section of each track and see if it is
loose or if it can be twisted. If so, a stronger track
should be installed. Make sure that it is anchored
to the 2x4s inside the wall with heavy wood bolts
or properly attached to masonry with expansion
bolts (see Figure 7).
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Figure 7. Garage Door Track Anchoring

After you have retrofitted your door, it may not
be balanced. To check, lower the door about
halfway and let go. If it goes up or down, the
springs will need adjusting. The springs are dan-
gerous and should be adjusted by a professional.

If you are unable to retrofit your door, you can
purchase specially reinforced garage doors
designed to withstand winds of up to 120 miles
per hour. These doors can cost from $400 to $450
(excluding labor) and should be installed by a pro-
fessional.

Storm shvutters

Installing storm shutters over all exposed windows
and other glass surfaces is one of the easiest and
most effective ways to protect your home. You
should cover all windows, French doors, sliding
glass doors, and skylights. There are many types of
manufactured storm shutters available. For more
information on manufactured shutters, check with
your local building supplies retailer. If you install
manufactured shutters, follow the manufacturer’s
instructions carefully.

Before installing shutters, check with your local
building official to find out if a building permit is
required. It is important that you have your shut-
ters ready now, and that you mark and store them
so they can be easily installed during a hurricane
watch.

Plywood shutters that you make yourself, if
installed properly, can offer a high level of protec-
tion from flying debris during a hurricane.
Plywood shutters can be installed on all types of
homes.

Measure each window and each door that has
glass, and add 8 inches to both the height and
width to provide a 4-inch overlap on each side of
the window or door. Sheets of plywood are gener-
ally 4x8 feet. Tell your local building supply retail-
er the size and number of openings you need to
cover to determine how many sheets to buy.

To install plywood shutters you will need bolts,
wood or masonry anchors, large washers, and s-
inch exterior-grade plywood. For windows 3 feet
by 4 feet or smaller installed on a wood frame
house, use Y4-inch lag bolts and plastic-coated per-
manent anchors. The lag bolts should penetrate
the wall and frame surrounding the window at
least 1 ¥4 inches. For larger windows, use ¥s-inch
lag bolts that penetrate the wall and frame sur-
rounding the window at least 2 /2 inches. For win-
dows 3 feet by 4 feet or smaller installed on a
masonry house, use Y4-inch expansion bolts and
galvanized permanent expansion anchors. The
expansion bolt should penetrate the wall at least
1 /2 inches. For larger windows, use ¥s-inch
expansion bolts that penetrate the wall at least 1 /2
inches. The tools you will need are a circular or
hand saw, a drill with the appropriately sized bits,
a hammer, and a wrench to fit the bolts. To be
safe, use eye protection and work gloves.



Cut the plywood to the measurements for each
opening. Drill holes 2 ¥/2inches from the outside
edge of the plywood at each corner and at 12-inch
intervals. Drill four holes in the center area of the
plywood to relieve pressure during a hurricane.
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Figure 8. Plywood Storm Shutters

Place the plywood over the opening and
mark each hole position on the outside wall (see
Figure 8). Drill holes with the appropriate size and
type of bit for the anchors. Install the anchors, the
plywood, and the bolts to make sure they fit prop-
erly. On wood-frame houses, make sure that the
anchors are secured into the solid wood that
frames the door or window and not into the siding
or trim. Mark each shutter so you will know where
it is to be installed and store them and the bolts in
an accessible place.

If the opening is larger than one sheet of ply-
wood, you will need to make shutters with 2x4
bracing. This bracing can be two 2x4s at the mid-
dle and bottom of the two sheets of plywood,
evenly spaced, with the 2-inch side attached to the
inside of the storm shutter (see Figure 9). Attach
the 2x4s to the outside of the storm shutter with
2-inch, 10-gauge wood screws before installing
the shutter.

Fy M7 increments

HI"—"l
et | o j el [ alifta faifiaf; f o L1 iy
) [ 1,,JI||"I':'I.'|I|.I.IJI Tahy e
mad |\ 1P : |

ST T
G
. { Ay n
N “\“ EFJ”JII-.JLJ
fr: :H‘J i J

— a

—

= —

-
- —
o

i

>3y - PSS ) X

e s ()

/
| ' l

Figure 9. Large Plywood Storm Shutters




The recommendations in this brochure are not intended to
replace local building code requirements or to serve as the
only options for protecting your home from hurricane wind
damage. For more information on protecting your home
from hurricane wind damage, contact your local building
official; your local building supply retailer; or a building
professional, such as an engineer, architect, or experienced
contractor.

ARC 5023
FEMA 247
Dec. 1993



Secure Built-Up and
Single-Ply Roofs

PROTECTING YOUR PROPERTY FROM HIGH WINDS

Built-up and single-ply roofs are common on
commercial buildings. Built-up roofs consist of ____ COPING DETAIL
multiple layers of felt and asphalt; single-ply roofs
. ADDITIONAL BAR OVER
consist of one waterproof membrane. These MEMBRANE IF PARAPET
. . HEIGHTS EXCEED 12’
roofs are often damaged when high winds tear
. . | CONTINUOUS BAR
away the metal edge flashing or coping around SRR OVER MEMBRANE
the perimeter of the roof. Once the flashing or
coping is gone, the wind can peel back the
roofing material and expose the interior of the
building to the elements. The major building
codes do not address the wind resistance of

flashings and copings.
METAL EDGE FLASHING DETAIL

Whenever your built-up or single-ply roof is /
Y —CONTINUOUS BAR
:". OVER MEMBRANE

repaired or replaced, your roof designer or

roofing contractor should ensure that the flashing
and coping are made of a corrosion-resistant /

MEMBRANE

MEMBRANE

metal, such as aluminum, and are securely 0 d g
attached to the building with screws, concrete ﬂ Q]
spikes, or a continuous cleat. Using a 0 ﬂ
supplementary attachment method to provide d

additional strength is recommended. For single- FLAT ROOF

ply roofs, a continuous bar placed over the
membrane (see detail figures) is an effective means of strengthening the attachment.

BENEFITS OF UTILIZING THIS MITIGATION STRATEGY

¢ Helps to prevent damage to a structure and its contents

¢ Helps to prevent injuries
TIPS

Keep these points in mind when you have your built-up or single-ply roof repaired or replaced:

v Single-ply membranes that are fully adhered are less susceptible to damage than mechanically attached or
loose-laid air-pressure-equalized membranes.

v" Some local building codes may require that roofs meet design standards for resisting uplift forces (an
example is the latest version of the American Society of Civil Engineers Standard ASCE 7). Ask your local
building official whether any special requirements apply in your area.

v Your local building official may be able to inspect your roof and recommend changes that will help protect it
from high winds.
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v If you add stone ballast or pavers to your roof, make sure the roof parapet is high enough and that the
pavers or individual stones are large enough to resist being picked up and carried by the wind (refer to
Wind Design Standard for Ballasted Single-Ply Roofing Systems).

Roof warranties typically will not cover damage caused by strong storms.

If you are considering a reroofing project, properly securing rooftop equipment should be investigated prior
to reroofing.

ESTIMATED COST

A roofing contractor will charge approximately $1 to $2 per linear foot to replace aluminum fascia cap when the
roof is being replaced. The cost would be much higher if the fascia is replaced separately.
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Secure Composition Shingle
Roofs

PROTECTING YOUR PROPERTY FROM HIGH WINDS

When composition shingles are not securely 4" WIDE (MINIMUM) SELF-ADHERING 4 x 8 ROOF SHEATHING
MODIFIED BITUMEN TAPE AT

aFtaCh?d’ they can b? damaged or tgrn aYvay by SHEATHING JOINTS ' SECOND COURSE

high winds. When this happens, the interior of the OF SHINGLES

structure becomes vulnerable to rainwater FIRST

COURSE OF

infiltration. If your composition shingle roof is Sl

being repaired or replaced, your roof designer or
roofing contractor should make sure that the
following requirements have been met (see
figure):

e Each shingle should be held by at least six
nails or staples, which should be installed
below the edge of the upper, overlapping row
of shingles.

¢ A waterproof underlayment should be
installed beneath the shingles. When well
attached, it temporarily protects the building
from rain if shingles are torn away by the

FIRST COURSE
NAILS - 6 NAILS
PER SHINGLE ON
WHOLE ROOF
(TYPICAL)

wind. DRIF-EGge BAND OF ASPHALT ROOFING
CEMENT BETWEEN STARTER
. . ROOFING CEMENT = COURSE AND NEXT TWO
The roof sheathing (typlc:ally pIy'wood panels) St COURSES
should be at least 15/32-inch thick and should be | AND SHINGLES WATERPROOF UNDERLAYMENT
securely attached to the roof trusses. (Nails in STARTER COURSE  STARTER COURSE

NAILS (SIX PER STRIP)

older wood roof sheathing are often farther apart
than recommended, especially in areas subject to
high winds. Your roof designer or roofing contractor should check with local building officials for nailing
requirements.)

BENEFITS OF UTILIZING THIS MITIGATION STRATEGY

v" Helps to prevent damage to a structure and its contents

v" Helps to prevent injuries

TIPS

Keep these points in mind when you have your composition shingle roof repaired or replaced:

v If you are having an old roof replaced, your contractor should remove the existing shingles and
underlayment rather than install new shingles over them. This approach allows the contractor to inspect the
sheathing and make any repairs that may be necessary.

v All nails used to attach the roof sheathing must penetrate the underlying roof trusses, otherwise the
sheathing will not be securely attached and can be more easily torn away by high winds. Inadequate
attachment of roof sheathing, resulting from poor workmanship, has been a common cause of roof failures
during hurricanes and other storms with high winds.

Secure Composition Shingle Roofs April 2011 Page 1 of 2



v If your building is in a hurricane-prone area, the following precautions are recommended:

The general recommendations given in the Fifth Edition of the National Roofing Contractors Association
(NRCA) Steep-Slope Roofing Manual should be followed.

Shingles should be attached with nails, not staples.

The first course of shingles should be sealed to the starter strip with dabs or bands of roof cement.
Details are provided in FEMA 499, Technical Fact Sheet No. 7.3.

If your building is within 3,000 feet of saltwater, the nails should be hot-dip galvanized or stainless steel.
Your roofing designer should try to obtain information from manufacturers about bond strength and nail
pull-through resistance, and then use products with values in the upper ranges of available strengths.

v" Check local code requirements for roof repair or replacement criteria. Your local building official should be
able to provide additional recommendations.

v Provide your roofing contractor with FEMA P-499, Home Builder’s Guide to Coastal Construction, “Asphalt
Shingle Roof for High-Wind Regions,” Technical Fact Sheet No. 7.3.

ESTIMATED COST

A roofing contractor will charge approximately $10 to $15 per square foot of roof area to remove and replace
shingles and underlayment.
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Brace Gable End Roof
Framing

PROTECTING YOUR PROPERTY FROM HIGH WINDS

Gable end roofs are more susceptible to
damage from high winds than hip or flat roofs.
The gable end presents a large, flat obstacle to
the wind and receives its full force. If the framing
of the gable end and the entire roof is not
adequately braced to resist the wind, the roof
can fail. Roof failures, especially in unbraced
gable roofs, are a common cause of major
damage to structures and their contents in high
winds.

ROOF
COVERING

TRUSSES

If your property has a gable roof, check to see
whether the roof framing is braced. The top
figure shows a cutaway view of an unbraced
gable end roof. This is a truss roof, but some
gable end roofs are constructed with rafters

rather than trusses. Both types should be braced ESQ%LAR,TY TRUSSES ARE SHOWN

GABLE END

as shown in the bottom figure. If you are unsure FARTHER APART THAN NORMAL

whether your gable end roof is adequately

braced, check with your local building DISTANCE BETWEEN

department. After inspecting your roof framing, a 4TH TRUSS AND GABLE |

building official can tell you whether bracing is \__ SHEkE BN
required and if so, how it should be added. / ' _\ x4 GABLE

NN BRACING

BENEFITS OF UTILIZING THIS MITIGATION
STRATEGY

¢ Helps to prevent roof failure, which can lead
to major damage of a structure and its
contents

¢ Helps to prevent injuries to occupants

TIPS NOTE:

TRUSS DETAIL REMOVED
Keep these points in mind if you have bracing : FOR CLARITY

added to a gable end roof:

TSN\

v' Bracing can be added fairly easily, but you should have a contractor perform the work to make sure that
the bracing is properly designed and attached.

v If you have a building official inspect your roof framing, ask about other changes you may be able to make
to your property to protect it from high winds.
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v' The detail featured on this Fact Sheet provides increased resistance of the gable end to wind loads. For
another gable end retrofit that meets current building code requirements, see FEMA P-804, Wind Retrofit
Guide for Residential Buildings.

ESTIMATED COST

If you hire a contractor to brace a gable end roof, you can expect to pay about $100 for each gable end. This
figure is for a gable end about 30 feet long. Bracing longer gable ends may be slightly more expensive.
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Protect Windows and Doors
with Covers

PROTECTING YOUR PROPERTY FROM HIGH WINDS

High winds and windborne debris can easily OLLOOWN SHUTTER
break unprotected windows and cause doors to PERMANENTLY ATTACHED
fail. Once wind enters a structure, the likelihood TO BUILDING

of severe structural damage increases, and the
contents of the building will be exposed to the |

elements. The most reliable method of protecting @
windows and doors is installing permanent storm \
shutters. Alternatives include using temporary

plywood covers, mesh or screen systems, and I =
replacing existing windows and doors with l
impact-resistant windows and doors.

Permanent storm shutters are usually made of
aluminum or steel and are attached to a building
in such a way that they can be closed quickly

before a storm arrives. One type is the “rolldown” SHUTTER IS HELD BY GUIDE
shutter (see figure on this page), which is TRACKS ALONG SIDES OF
r (see figure o page) | JoACKe
contained in a housing mounted above the
, SHUTTER IS SECURED
window and lowered when necessary. Manually BY LATCH AT BASE OF

operated and motor-driven models are available. GUIDE TRACK

While permanent storm shutters can usually be

closed quickly and easily, temporary covers can be an economical alternative and can be installed fairly quickly
if the necessary preparations are made. Plywood covers can also be used to protect sliding glass doors and
French doors (see figure on page 2).

BENEFITS OF UTILIZING THIS MITIGATION STRATEGY
¢ Helps to prevent damage to a structure and its contents
TIPS

Keep these points in mind when you install shutters or use temporary plywood, fiberglass, metal panel, or
mesh covers to protect your windows and doors:

v Always consider using permanent storm shutters if you live in an area where you know you will need to act
quickly to protect your windows. If your property is in an area where you will have little warning of high
winds, permanent shutters that can be closed quickly, such as the rolldown shutter, are better than
temporary plywood covers, which must be retrieved from storage and mounted with bolts or screws.

v" If you decide to buy permanent shutters, look for models that meet the wind load and impact standards
established for your area. These standards can be obtained from your local building official. If you have any
questions about the strength of a specific model, check with the manufacturer. Permanent shutters are
available in a wide range of sizes, so you can use them to protect many types of windows and doors, as well
as large areas of glass.
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v If you decide to use temporary plywood
covers, you may want to hire a contractor or
handyman to make them for you. If you do the
work yourself, you will need to cut the plywood
and drill holes for screws or lag bolts in each
cover and in the wall around each window.
You should follow a prescriptive deign
appropriate for the windspeed of the are. DO
NOT use oriented strand board (OSB). The
screws or lag bolts should be placed along the
top, bottom, and sides of each cover, and they
should be long enough to penetrate the wall
studs around the window, and not just the
siding or wall covering.

v Don’t wait until a hurricane or high wind
warning is issued to make temporary covers;
you probably won’t have time. Make them
during the “off season” so that you'll be ready
to install them at any time. Store the mounting
screws or lag bolts with the covers, in a place
where they are readily accessible — don’t stack
heavy boxes or other hard-to-move materials
on top of or around the covers. Use a
numbering or lettering system that shows
which cover goes with which window.

[T

PLYWOOD COVERS

DETAIL OF COVER
(DASHED LINES SHOW
LOCATION OF WINDOW
AND FRAME BEHIND COVER)

SCREWS OR
LAG BOLTS 2 2 o o

v" If you buy motor-driven shutters, make sure they also can be operated manually if the power fails.

v If you are constructing a new building in an area subject to high winds, avoid designs that include large
areas of glass, windows with multiple panels, and double entry doors. The widths of individual doors and

windows should not exceed 3 feet.

v Check the local building code for windborne debris protection requirements in your area.

ESTIMATED COST

Storm shutters can cost $50 to $60 per square foot of window. A set of shutters for a 3-foot by 4-foot window
will cost approximately $600 to $720. The cost of a plywood cover will also depend on the size of the window.
If you do the work yourself, you can expect plywood to cost about $0.60 per square foot. Screws or lag bolts,
including washers, will cost about $0.10 to $0.15 each. For example, protecting a window that is 3 feet wide
and 4 feet high will cost about $10. This figure covers only the materials you will have to buy and excludes the
cost of any tools you use and the value of your time. If you hire a contractor or handyman to do the work, you

will have to pay for time as well as materials.

Protect Windows and Doors with Covers
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Reinforce or Replace

Garage Doors

PROTECTING YOUR PROPERTY FROM HIGH WINDS

High winds from hurricanes and tornadoes can
damage garage doors or even blow them in. If
wind enters a garage, it can cause dangerous and
expensive structural damage. Reinforcing your
garage door helps you protect not only your
garage, but its contents as well.

The garage door industry strongly recommends
that any determination concerning the need to
reinforce or replace a garage door be based on an
inspection by a trained door systems technician or
a qualified professional engineer. Adding weight to
a garage door in the form of reinforcement may
require an adjustment to or replacement of the
door’s counterbalance system. Only a trained door
systems technician should perform the
adjustments or replacement. An inspection may
find that other improvements should be made to
an existing door, and if the door is old or damaged,
replacement with a stronger door system may be
recommended.

BENEFITS OF UTILIZING THIS
MITIGATION STRATEGY

e Helps to prevent structural damage

UNREINFORCED DOOR

GLIDER
WHEEL
TRACK

WIND RETROFIT HARDWARE R

IS AVAILABLE FROM A
NUMBER OF SUPPLIERS AND
MUST BE INSTALLED PER

THE MANUFACTURER'S  ——— |

INSTALLATION INSTRUCTIONS.

THICKER BRACKETS
ON GLIDER WHEEL \r:

TRACKS

.

- DETAIL OF
REINFORCED DOOR

e Helps to prevent damage to or loss of contents in the garage

TIPS

Keep these points in mind when an inspection by a trained door systems technician or qualified professional
engineer has determined that your garage door needs to be reinforced or replaced:

v" Because of the extreme amount of stored energy in the door counterbalance system combined with the
potential impact on the counterbalance system’s effectiveness when weight is added to an existing
door, reinforcing a garage door is a job that should be done only by a trained door systems technician.

v" Alocal garage door professional should be able to assess the wind load requirement of your garage
door, which is based on size, local design wind speed, and location on the structure, among other
factors. The Door & Access Systems Manufacturers Association International (DASMA) can also be of

help in this area.

Reinforce or Replace Garage Doors

March 2011
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v" Don’t wait until a hurricane warning is issued to have your garage door evaluated; there will probably
not be enough time for this service to be provided.

v" Glazing (windows) in a garage door can be broken by windborne debris and should be avoided. If
glazing is installed, it should be protected. Your local garage door professional or DASMA may be able
to advise you on garage door glazing and the governing requirements.

ESTIMATED COST

If you hire a contractor to reinforce or replace an existing two-car garage door, you can expect to pay about
$600. However, this cost can vary depending on the size and type of door.

Reinforce or Replace Garage Doors March 2011 Page 2 of 2



FROM THE WEB PAGE

http://www.eeri.org/mitigation/files/resources-for-success/00070.pdf

FEDERAL EMERGENCY MANAGEMENT AGENCY
ARE YOU AT RISK?

If you aren’t sure whether your house is at risk from hurricanes or tornadoes, check with your local building
official, city engineer, or planning and zoning administrator. They can tell you whether you are in an area where
these high-wind events occur. Also, they usually can tell you how to protect yourself and your house and
property.

WHAT You CAN DO

Hurricane and tornado protection can involve a variety of changes to your house and property — changes that
can vary in complexity and cost. You may be able to make some types of changes yourself; however,
complicated or large-scale changes and those that affect the structure of your house or its electrical wiring and
plumbing should be carried out only by a professional contractor licensed to work in your state, county, or city.
One example of hurricane and tornado protection is reinforcing garage doors to protect them from damage by
high winds, or replacing them with doors that are more wind-resistant. These are things that should be done
only by a trained door systems technician.

REINFORCE OR REPLACE GARAGE DOORS

High winds from hurricanes and tornadoes can damage garage doors or even blow them in. If wind enters a
garage, it can cause dangerous and expensive structural damage. Reinforcing your garage door helps you
protect not only your garage, but its contents as well.

The garage door industry strongly recommends that any determination concerning the need to reinforce or
replace a garage door be based on an inspection by a trained door systems technician or a qualified
professional engineer. Adding weight to a garage door in the form of reinforcement may require an adjustment
to or replacement of the door’s counterbalance system. Only a trained door systems technician should perform
the adjustments or replacement. An inspection may find that other improvements should be made to an
existing door, and if the door is old or damaged, replacement with a stronger door system may be
recommended.

TIPS

Keep these points in mind when an inspection by a trained door systems technician or qualified professional
engineer has determined that your garage door needs to be reinforced or replaced:

* Because of the extreme amount of stored energy in the door counterbalance system combined with the
potential impact on the counterbalance system’s effectiveness when weight is added to an existing
door, reinforcing a garage door is a job that should be done only by a trained door systems technician.

¢ Alocal garage door professional should be able to assess the wind load requirement of your garage

Reinforce or Replace Garage Doors March 2011 Page 3 of 2



door, which is based on size, local design wind speed, and location on the structure, among other
factors. The Door & Access Systems Manufacturers Association International (DASMA) can also be of
help in this area.

¢ Don’t wait until a hurricane warning is issued to have your garage door evaluated; there will probably
not be enough time for this service to be provided.

¢ Glazing (windows) in a garage door can be broken by windborne debris and should be avoided. If
glazing is installed, it should be protected. Your local garage door professional or DASMA may be able
to advise you on garage door glazing and the governing requirements.

ESTIMATED COST

If you hire a contractor to reinforce or replace an existing two-car garage door, you can expect to pay about
$600. However, this cost can vary depending on the size and type of door.
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Secure Metal Siding and

Metal Roofs )

High winds can damage buildings with metal ROOFING AND SIDING

o Lo . ATTACHED WITH EXPOSED
siding and metal roofs in primarily two ways: FASTENERS OR

CONCEALED CLIPS

e If the siding and roofing panels are not
adequately attached to the frame of the
building, the force exerted by the wind can lift
them, possibly to the point where the
fasteners pull through or break. When this
occurs, entire panels can be torn off.

+ Windborne debris can puncture siding or
roofing panels and make them more
susceptible to further wind damage.

In both situations, wind will be able to enter the
building, increasing the likelihood of severe

structural damage inside as well as injuries. FASTENERS SPACED
MORE CLOSELY AT
EDGES OF PANELS

METAL CAP OR
MOLDING
AT CORNER

Metal siding and roofing in high-wind areas
should be securely attached to the frame of the
building with exposed fasteners such as screws or bolts or with concealed clips. The spacing of the fasteners
or clips will depend on their strength and on the design and strength of the siding and roofing panels. In
general, fasteners should be more closely spaced at the edges of panels (see figure). Also, all edges of siding,
such as along the corners of the building, should be covered with a metal cap or molding and secured so that
wind cannot work its way underneath. For information on additional types of siding (vinyl, wood, and fiber
cement), refer to FEMA P-499, Home Builder's Guide to Coastal Construction, Technical Fact Sheet No. 5.3.

For buildings within 3,000 feet of the ocean, use corrosion resistant fasteners.

BENEFITS OF UTILIZING THIS MITIGATION STRATEGY

¢ Helps to prevent damage to a structure and its contents

¢ Helps to prevent injuries from large windborne debris
TIPS

Keep these points in mind when you inspect and repair metal siding and roofs:

v" Have your buildings inspected periodically and repaired as necessary. Loose or missing connectors, rust,
and damage caused by past storms can leave metal siding and roofing more vulnerable to serious damage
from high winds.

v If the siding or roofing on your building is attached with metal clips, make sure they are strong enough to
resist the force of the wind without bending. If you can bend a clip with your hands, it is likely to fail when
high-winds act on the siding or roofing.
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v" Windows and glass doors are usually more susceptible than walls and roofs to penetration by windborne
debris. You should consider protecting windows and glass doors with permanent or temporary covers that
can be closed or installed before a storm arrives. For more information, refer to the separate high wind
protection fact sheet titled “Protect Windows and Doors with Covers.”

v" You can also help protect your building against damage by windborne debris by removing or securely
anchoring any loose objects on your property that could be picked up and moved by the wind. Trash,
construction debris, warehouse pallets, and other loose materials should be removed or stored inside.
Other objects, such as signs and trash cans, should be bolted down or held in place with chains or cables.

ESTIMATED COST

A contractor will probably charge to inspect the exposed fasteners in a building with metal siding or a metal
roof. If any modifications are necessary, the cost will depend on what must be done.
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Maintain EIFS Walls

PROTECTING YOUR PROPERTY FROM HIGH WINDS

An Exterior Insulation Finishing System (EIFS)
wall typically consists of several layers of
materials sandwiched together into a single
panel, which is then attached to a substrate
mounted on the wall studs (see figure). The
exterior of an EIFS wall is water resistant, but the
wall can be weakened by moisture that becomes
trapped behind the wall. The sources of this
moisture are usually leaks around doors and
windows and where the wall joins the roof. Once
an EIFS wall has been weakened, it is more likely
to be torn away or penetrated by high winds and
windborne debris. If wind enters a building, the
likelihood of severe structural damage increases,
and the contents of the building will be exposed
to the elements.

You should periodically inspect your EIFS walls,
particularly the flashing where the walls meet the

STEEL OR WOOD
FRAMING

SUBSTRATE

INSULATION BOARD
®———FASTENERS

REINFORCING MESH
EMBEDDED IN
BASE COAT

FINISH COAT

BASE COAT

CUT AWAY VIEW OF TYPICAL EIFS WALL PANEL AND
SUBSTRATE MOUNTED ON STEEL OR WOOD FRAMING

roof and all the seals around doors, windows, and any objects that pass through the wall, such as utility lines.
Make sure that the flashing and seals have been properly installed and are not damaged.

BENEFITS OF UTILIZING THIS MITIGATION STRATEGY

¢ Helps to prevent damage to a structure and its contents

¢ Helps to prevent injuries to occupants

TIPS

Keep these points in mind when maintaining your EIFS walls:

v Alicensed contractor can test EIFS walls for moisture content and advise you on repairs.

v' EIFS walls should be installed only by experienced contractors who have completed a manufacturer’s
training program. Contact the manufacturer or the EIFS Industry Members Association (EIMA) at 1-800-
294-3462 or online at http://www.eima.com for more information.

v" Most EIFS walls are susceptible to damage from windborne debris; however, impact-resistant walls have
been developed by some EIFS manufacturers. Ask manufacturers whether their walls meet the wind load
and impact standards established for your area. Your local building official can advise you about these

standards.

Maintain EIFS Walls
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v Ask your local building official about state and local code restrictions on the use of EIFS walls.

EIFS walls have had mixed degrees of success in different parts of the country. Ask your local building
official about the performance of EIFS walls in your area.

EIFS manufacturers provide different types of fasteners and adhesives for buildings designed to withstand
high wind loads. Ask the EIFS manufacturer and installer what the highest allowable wind speed is for your
building and what can be done to help the walls withstand even higher wind speeds.

ESTIMATED COST

EIFS wall costs vary; however, the cost of a typical EIFS wall is approximately $4 to $6 per square foot.
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Remove Trees and Potential

Windborne Missiles =)

If the area immediately surrounding your home

contains trees, outbuildings, trash cans, yard ghsgﬁﬁgﬁfﬁgyggggI_I,E’A"'ngi'f{ AN
debris, or other materials that can be moved by HEIGHT OF FULL-GROWN TREE

the wind, your house will be more likely to be
damaged during a hurricane or tornado. The wind
can topple trees onto your house and can pick up
smaller objects and drive them through windows
and glass doors.

You should ensure that all trees on your property
are far enough away to prevent them from
damaging your home if they should fall. The
distance between the structure and any nearby

ANCHOR STORAGE SHED TO

. PERMANENT FOUNDATION OR
tree sr_\ould always bg greater than the height the TIE DOWN WITH STRAPS AND
tree will reach when it is fully grown. All storage GROUND ANCHORS

sheds and other outbuildings should be securely
anchored, either to a permanent foundation or
with straps and ground anchors. Smaller objects, such as trash cans, barbecue grills, and outdoor furniture
should also be anchored or, if you have adequate warning, moved indoors. You should also clear away any
debris, such as fallen tree branches.

BENEFITS OF UTILIZING THIS MITIGATION STRATEGY

¢ Helps to prevent damage to a structure and its contents

¢ Helps to prevent injuries to occupants
TIPS

Keep these points in mind when you remove trees and potential windborne missiles:

v" Remove large trees near your property. They can be extremely dangerous for both you and your home.
Therefore, this is a job for a skilled contractor.

v Use the straps and ground anchors also used for manufactured homes to anchor outbuildings, especially
small garden sheds that are usually not placed on a permanent foundation.

v" Secure outdoor furniture and barbecue grills by bolting them to decks or patios or by attaching them to
ground anchors with cables or chains.

v Secure trash cans with cables or chains attached to ground anchors or wood posts firmly embedded in the
ground. Trash can lids should be attached to cans with cables or chains.

v' Contact your local agricultural extension office to get suggestions on which varieties of trees will be less
susceptible to storm damage.
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v' Contact an arborist for assistance with pruning existing trees properly. Improperly pruning trees or
damaging root systems can make them more susceptible to storm damage.

ESTIMATED COST

If you hire a contractor to remove a large tree, you can expect to pay about $1,000 to $1,500. Having a
contractor anchor a storage shed with straps and ground anchors will cost about $100 to $200.

If you liked this course, you may want to check out our course, "Protecting Homes From Flood Damage"
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QuUIZ

A Guide to Protecting Homes from High Wind

1. After Hurricane Andrew, a team of experts examined homes that had failed and ones that had survived. They
found four areas that should be checked for weakness—the roof, windows, doors, and if you have one, garage

door.
a. True
b. False

2. The content of this course discusses several methods of protecting structures from wind during
extreme storms. What is the only method of protection of occupants/residents mentioned in this
course?

a. Evacuation

b. Construction of in home safe rooms

c. Construction of free standing storm shelters

d. Reinforcing basement walls for extreme storms

3. Homes with which of the following types of roof are more likely to suffer damage during a hurricane?

a. Hip
b. Flat
c. Gable
d. Green

4. For a flat roof, which of the following was found to be a common cause of roof failures during
hurricanes and other storms with high winds?
a. Inadequate attachment of roof sheathing from poor workmanship
b. Too few nails per shingle
c. Installing the roof with only one layer of underlayment
d. Installing the roof during storm events

5. The most reliable method of protecting windows and doors is installing permanent storm shutters.
Which of the following is an effective alternative to permanent storm shutters?
a. Temporary plywood covers
b. Mesh or screen systems
c. Replacing existing windows and doors with impact-resistant windows and doors
d. All of the above

6. Which of the following should be done when installing temporary plywood covers over windows?
a. The covers should be made of plywood, not OSB
b. The screws or lag bolts should be long enough to penetrate the wall studs around the window,
and not just the siding or wall covering
c. Each plywood cover should have holes drilled for screws or lag bolts along the top bottom and
sides of each cover
d. All of the above

7. Which of the following methods is not one of the methods discussed to increase the protection of a
gable roof from a hurricane?

a. The addition of hurricane straps
b. The addition of 2x4 bracing parallel to the ridge in the planes of the gable roof
c. The addition of 2x4 diagonal bracing



d. Replacing shingles with metal roofing

8. High winds can damage buildings with metal siding and metal roofs in primarily two ways. Which of the
following best describes those two ways?
a. By positive and negative wind pressures
b. By horizontal and vertical wind forces
c. By roof collapse and wall collapse
d. By wind lift tearing the panels away from the fasteners and windborne debris puncturing the
panels

9. A building can be protected against damage by windborne debris by removing or securely anchoring
any loose objects that could be picked up and moved by the wind.
a. True
b. False

10. An Exterior Finishing Systems (EIFS) can be weakened by moisture that becomes trapped behind the
wall and is more likely to fail during a high wind event in the area of a leak. Therefore, it is important to
regularly inspect EIFS for leaks. Which of the following is not a common area to find leaks in EIFS?

a. On the roof

b. Where the walls meet the roof

c. Around doors and windows

d. Where any utilities pass through the walls
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