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MEMORANDUM

To: Coastal Leaders & Residents
From Mac V. Rawson, Jr., Sfp%cgi:alist
Subj ect : Further Information on Storm Resistant Structures

A few weeks ago | forwarded you information regarding
bui I ding storm resistant structures. Enclosed is another Com
muni ty Resource Devel opment Tinmely Information publication with
further information in this area

There has been some confusion regarding the nature of
this information. YOU DO NOT HAVE TO FOLLOW THESE GUI DELI NES.
These publications are only for your information as we are not
a regulatory agency but an educational organization.

WR/ bd
Encl osur e
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Any type of construction (i.e. wood, brick, or masonry) can
be designed-to withstand hurricane force winds if designed properly.
This publication is aimed at providing sone general guidelines.
Much of the information within this section can be obtained in
two excellent publications: "Houses Can Resist Hurricanes" FPL
33 by the Forest Products Laboratory, and "How to Build Storm Re-
sistant Structures"” by the Southern Forest Products Association.

Wbood Frane Construction

Wod is an excellent building naterial for use in the hazar-
dous coastal zone provided it is properly treated. Using good an-
chorage and fasteners can nake the difference in a nornmal house and
a hurricane-resistant house.

To be structurally sound, a building should be rigidly fas-
tened. Proper fastening throughout the entire building is the key
to good construction. This process begins at the foundation where

the wood sill is anchored to the concrete or concrete block founda-
tion wall (Figure 1). Fromthere fastening should continue from
the sill to the wall studs (Figure 2). Commercial framng anchors

and fastenings are available for this type construction which con-
sists of punched nmetal straps. These types and other simlar con-
nectors are used in the Southern Standard Building Code and are a-
vailable at building suppliers.

At the top of the walls, other type metal connectors can be
used (Figures 3, 4) to provide a rigid connection between the wall
studs, plate, and the roof trusses.

Poor nailing practices are also a cause of numerous building
failures due to high w nds.

Due to the severe racking forces encountered in high winds, it
is recommended that wood frane homes use either plywood sheathing
or wood sheathing on all walls of the house. Additionally, ply-
wood sub-flooring and attic flooring should be used to increase
wi nd resistance.
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Masonry and Brick Construction

Unsupported nmasonry walls of typical hone construction with
a height of 8-9 feet per floor, are enough to withstand typica
hurricane-wind forces if they are constructed in accordance with the
Southern Standard Building Code. This would include reinforcenent
bars internally through the blocks from foundation to ceiling in in-
side and outside corners of the house and at all framed doors or
| arge windows in the case of masonry block walls (Figure 5). A
continuous reinforced concrete bond beam conpletes the top |ayer
and should be tied into the roofing system by metal fastenings
(hurricane clips) or some nethod of bolting.

The exterior surface of concrete block walls should be stuc-
coed or waterproofed. The interior of concrete block walls shoul d
have furring strips and then interior cladding to reduce any through-
the-wal | noisture penetration. Water may condense in uninsul ated
masonry bl ock but can be controlled by installing a vapor barrier
on the warm side of the wall. A water enulsion asphalt paint ap-
plied to the wall surface as it is constructed is one nmethod used
to provide a noisture barrier. Misture penetration through na-
sonry foundation walls below grade is controlled by pargeting the
outer face with portland cenment plaster or nortar.

Cavity type brick walls with inner cavities not greater than
2 feet have withstood the strongest winds of 150 nph. This type of
wal | (Figure 6) should have netal ties not |ess than one per two
square feet of wall bonded into the nortar between walls, Cavity
wal | s are very good for severe exposure because the cavity acts
as a barrier to nmoisture. Rain penetration to the inside wall is
practically inpossible if proper flashing and weep (drain) holes
are installed. To be effective certain precautions nust be ob-
served during construction,
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The cavity nust be kept free of nortar droppings and weep hol es
must be provided in conjunction with flashing to properly drain the
cavity of any water which enters the outer wall and collects on the
flashing. A vapor barrier is not required in a cavity wall where
the cavity is insulated with fill materials such as water repellent
vermculite or silicon treated perlite which will not retain ex-
cessive noisture, or with rigid board materials such as glass tubes,
franed glass, or foamed plastics that are at least 1" less in thick-
ness than the cavity and are installed next to the inner wall

Solid brick walls bonded with masonry headers are considerably
| ess resistant to rain penetration than the metal tied cavity type
wal s and should not be used in this severe exposure area

If veneer brick walls are to be used (Figure 7), wood or ply-
wood sheat hing should be used behind it to provide protection a-
gainst water penetration and also to provide additional racking
resistance. Corrosion resistant netal ties should be used to tie
in the brick work to the sheathing and studs. ne netal tie should
be provided for each 2 feet of wall area.

NAIL METAL TIE
TO STUD AN

METAL TIES

Figure 7  Veneer Brick Wl

Pol e Houses

Due to the enactment of the National Flood |nsurance Program
and the requirement that the first habitable floor |evel of the
bui | ding be above the 100 year stormtide, nmany of the



future residential structures built in the coastal zone wll be
required to be on poles (i.e. pole houses or "stilt" houses).

Pol e houses are a special type of wood house using pressure treated
timber poles to provide elevation and structural strength. In
areas where erosion due to wave forces or deflation due to w nd
forces can cause a loss of foundation material, it is also wise to

use pole type construction.

Two basic types of pole house construction exist. One type has
its poles cut off at the first floor level and is tied into the first
floor. A better type of construction froma structural standpoint
is to have the pole system running throughout the structure and ty-
ing into the house franme at the first floor level and the rafters.

Depth of pole enbedded for a given house depends on both the
house shape, exposed surfaces to the wind, wnd speed and height
of structure above ground. If the structure is built too close to
water or is built in an area of |oose sand (i.e. no vegetative
cover to prevent deflation),then consideration should be given to
possible [oss of pole enmbedment cover due to erosion by wnd or
water. Determining pole enbednment in the design of a pole house
is the job of a professional engineer or architect and shoul d not
be attenmpted by unqualified persons. Lateral and diagonal bracing
bet ween poles to provide for wind or water forces is also a job for
pr of essi onal engineers or architects.

\Where diagonal structural bracing is to be used between poles,
(in areas where design flood level is above grade), it is suggested
that cable-type cross bracing be used to minimze water or wave
forces on the structural framing. Another good building practice
is to use plywood sheathing on the underside of the house.

Wher e through-house type pole construction is not used, it
becones necessary to properly anchor the house to the poles. A-
gain, a professional engineer or architect should either design
or certify the design of such structures to withstand the required
structural |oadings of the house.

It is common practice in pole-house construction to have a
contractor who specializes in pole-type construction build the
pol e and beam fram ng for the house, while a second contractor
(honme builder) builds the house to design specifications on this
fram ng system

Speci al _Cansi derations

Roof s

By far, the greatest danmage to hones in hurricane zones is
roof |osses and consequent water damage. Al though any roof
can be properly designed to withstand hurricane forces, some
roof types are considerably better than others. Shapewi se, it
appears, hip roofs are better than gable roofs while at the sane



time nore steeply pitched roofs fair better than | owpitch roofs.
Lowpitch roofs act as airfoils and have higher uplift pressures
exerted on their wndward sides. Resisting uplift pressures be-
comes of more inportance in design of |ow-pitched roofs.

It appears fromresearch on wind pressure on roofs that roofs
having a pitch angle of over 40° should prevent suction pressures
from devel opi ng on the windward side of roofs.

The majority of roofs today are framed with prefabricated
roof trusses which have tension-conpression web nenbers in them
These provide a very good framing system Although the designer
should require that the trusses be sufficiently strong to with-
stand design wind | oads.

It appears that the longitudinal bracing provided for in hip
roofs may contribute to the success of hip roofs over the nore com
mon gabl e-type roof systens.

Roof coverings should be used which high winds do not cause a
| oss of water shedding ability. Both wood shingles and wood shakes
have resisted storm damage better than nost roofing materials. As-
phal t shingles have performed poorly in nobst instances, although
much of this is believed due to a |ack of good fastening techniques
used. Metal roof cladding has proved to be |east acceptable and
has failed in nunerous instances. Again, though, the probable cause
was the |ack of proper fastening procedures of the metal roofing to
the roof system

Large overhangs (eaves) are a mmjor cause of roof Failures.
Eaves should extend out from the building a mninum distance nec-
essary to provide drainage. Proper shading from the sun can be
provi ded by shutters or awnings designed to be bolted down during
storns .

Doors, Garage Doors

Any doors to be used in hurricane-prone zones should he check-
ed for design |oading by a professional engineer or architect, or
be certified by the seller as to strength under a given design
wind load. This is especially true of garage doors. There have
been many failures of typical netal and wood overhead sliding doors.
A typical failure in overhead garage doors occurs when the w nd
causes the door to 'buckle which allows the garage door rollers to
come out of their tracks causing a total failure. Proj ected nis-
sles are also of considerable danger in a hurricane. Bot h doors
and garage doors should be strong enough to prevent danmge due to
flying objects such as a 2" X 4" or tree |inbs.

Failures of both garage and normal doors occur due to poor
attachment to the framng. Usually a door is connected by two
hinges and a lock. Additional fixtures such as dead bolts can be
fastened onto the framing for use during hurricanes to provide nore
rigid connection to the house framng



Garage doors can have simlar connections made depending on
the type of door. Again, due to the inportance of doors in pro-
viding both protection to the interior and preventing w nd-bl own
water danmge, it is desirable to have these features checked for
their strength by a professional engineer or architect where build-
ing codes are |acking

W ndows, dass, G azing, and Hurricane Shutters

No window is safe fromprojected mssiles such as tree |inbs
or simlar storm debris. For this reason, it is suggested that
storm shutters of adequate strength to prevent missle damage be
used with all w ndow systems. Storm shutters can help mninze
gl ass breakage. For swellings, the conbination awning pull-down
type offers ease of operation with reasonable possibilities of
protection.

Addi tional danage due to wind bl own water during hurricanes
can be prevented by insuring that good caul king practices are a-
round the wi ndow system

Landscapi ng and Siting

Proper |andscaping and siting of a home can be of great value
to a home owner as a protective neasure

The nore exposed the house, the higher the winds it will ex-
perience. Siting a house behind a sand dune on a pole type frane
I's better than building on the dune, even if the final floor ele-
vation is at the same height. This is because the dune will de-
flect the winds upward and al so reduce wi nd speeds somewhat.

The hone closest to the coast or bay nay provide the best sce-
nic view, but, froma protection standpoint, has the worst exposure
to severe weather. Usually the greatest damage from w nds is found
inthe first row (nost exposed) of homes. O course, this is true
for water and wave danmge also. As wind speeds are significantly
reduced when wind passes over |and, as opposed to water, it pays
to construct as far away fromthe water as is reasonable.

Vegetation prevents sand from blowi ng and therefore causing
ei ther w nd-bl own sand abrasi on damage, |oss of foundation na-
terial (scour), or a buildup of sand against a wall causing addi-
tional structural loading that the house was not designed for
Provi di ng good vegetation to hold sand in place during high w nds
shoul d be in a coastal homeowner's checklist.

As nmentioned earlier, exposure to higher winds increases wth
height. Keep as low a profile as possible and yet be above storm
tide design |evel



10

SUMVARY

The following itens provide a checklist for home builder or
home buyer considerations when building in the high hazard coasta
area

1. Check to see if your area is covered by adequate buil ding
codes. Find out what inportant provisions have been put
into the code to protect you fromw nd or water danage due
to poor construction practices.

2. Find out what design flood levels are for your area. You
must again deci de whether you wish to be nore conservative
than the local regulations provide for

3. Find out what design wind |oads are for your area. You
must agai n deci de whether you wish to be nmore conserva-
tive than the local regulations provide for

4. Consider the details: The large majority of hones ex-
perience minor hurricane damage due to some small over-
| ooked portion of design. Either change the plans if you
are building a home,or nodify the existing structure
in case you are buying an existing hone.

5. Have a design professional check out your home plans and
certify themas adequate to wthstand your specified ha-
zard designs or his recomended designs. |f you are buy-
ing a hone, have himcheck out the home for possible nodi-
fications to make it structurally sound against wind or
wat er .

Adapted from

Walton, Jr., T. L. 1976. Hurricane-resistant construction for
homes.  Florida Cooperative Extension Service, Mrine Advisory Program
SUSF- SG- 76- 005, 31 p
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