DESIGN 3

SHUTTERS FOR MASONRY BLOCK STRUCTURES

H U RRICANE

S HUTTER

Steel or Aluminum Angle and Screw Supports

One of the best ways to protect a home
from damage in wind storms is to install
shutters over all large windows and glass
doors. Shutters protect doors and windows
from wind-borme objects. They also pre-
vent damage caused by sudden pressure
changes when a window or door is broken.

This design guide from APA — The
Engineered Wood Association describes
how to construct structural panel shut-
ters for attachment to masonry block
buildings, using steel or aluminum angle
and screw supports. The design is less
costly to build than shutters with per-
manent hardware for attachment and
removal. This publication also includes
basic design considerations for all struc-
tural panel shutters. Additional designs
from APA provide details for shutters that
use alternative attachment systems and

shutter designs for wood-frame buildings.

Design Considerations

General

Most building codes currently do not
include provisions for storm shutters.
For those codes that do, or have had
provisions in the past, the design
requirements for these shutters generally

This APA hurricane shutter design is based
on pressutes associated with a design fastest-
mile wind speed of 120 mph. Building codes
are currently being reviewed for possible
changes. Before constructing shutters, there-
fore, it is important to check with your local
building department for an update on
current code requirements.

call for a deflection of less than the shut-
ter span (in inches) divided by 30 (for
instance, a 40-inch span should not bend
more than 40/30 = 1.33 inches when
the wind blows). They also should bend
less than 2 inches maximum and should
remain at least one inch away from the

window when under full wind force.

TABLE 1

MAXIMUM SPAN WITHOUT STIFFENERS

The easiest designs are those that
simply cover the opening with a wood
structural panel. In wood-frame con-
struction, panels can be nailed over the
openings when a hurricane approaches.
Buildings made with concrete blocks,

however, require advance preparation.

Approximate Deflection (in.) at

APA Panel Approximate Maximum 120 mph Design Wind Speed
Span Rating  Weight (Ib./ft.2)  Shutter Span at 15-ft. Height
32/16 1.5 30 0.5
40/20 2 36 0.5
48/24 2.4 48 0.9
48 oc 3.6 72 1.5
TABLE 2

ESTIMATED DEFLECTION AT 120 MPH DESIGN WIND SPEED AT 15-FT. HEIGHT
FOR SHUTTERS WITH 2 X 4s AT 16 INCHES o.c.

Shutter Span (in.)

APA Panel Approximate
Span Rating Weight (Ib./ft.2) 24 36 48 60 72 84 96
32/16 2.5 02 02 03 04 05 08 -
40/20 2.9 0.1 0.1 02 02 04 0.7 1.1
48/24 3.4 - - 0.1 02 03 06 1.0
48 oc 4.6 - - 0.1 01 03 05 09
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In some cases, stiffeners may be
necessary to limit deflection of the shut- FIGURE 1
ter against the glass. Stiffeners function SHUTTER STIFFENER ATTACHMENT - IF REQUIRED

best if the 2 x 4s are on the outside of APA Structural Panel

the shutter and oriented with the narrow
#22x4

edge against the shutter.
Cut if desired

Note: The shutter design shown herein will provide
significant protection from hurricane-force winds.
This publication contains recommendations to
serve as a guide only. It does not include all possi-
ble shutter, anchor and fastening systems, and the
installer must adjust all dimensions to compensate
for particular installations and hardware used.
These shutter designs by no means represent all
possible workable designs and can always be
upgraded to provide even greater margins of safety
and protection. All shutter designs herein are Strength axis
intended to be temporary, and mounted and

removed from outside the building. All designs

are based on wind pressure capacities only. 3(11‘6]: X d3" Lag s}frews
with fender washers

~

While the design wind pressures used are based on 12d Nails 6" o.c :
ASCE 7-95, the building owner/installer must still e

carefully evaluate each system and then, if neces- \
sary, make any modifications consistent with good

design and building practices.

Anchorage to Masonry Block FIGURE 2

The plastic anchors* referenced in this
SHUTTER ATTACHMENT DETAIL

plan have sufficient lateral and with-

forces and are recommended because i TOP y Note: Be sure to mark

NORTH SIDE the location and
CENTER orientation of each
shutter after fabrication.

,w t‘r\Strengfh axis

drawal capacity to handle the expected H

they are rated as being vibration
resistant — a characteristic that may
be of some value under buffeting wind

HE

loads. (Standard lead anchors are not
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usually rated as vibration resistant.)

e - | r H H ‘ Block wall
p masonry anchors at least

1-1/2 inches from the block edges, joints Outside view of wall Block wall
and corners to minimize the danger of 1/4" dia. hole
cracking the concrete blocks. — 3/32" dia. hole
*Lateral ultimate value 350 Ibs. or greater in 4000 1 / APA

. , o . B Structural
psi concrete, with screws specified (1-1/2 inches CHEREEA N — Panel
with stucco). - RIS ./e ane

Front or Outside

C\\\\\\\\ K #8 machine bolt
T RORR" with washers at 6" o.c.
1-1/2"x 1-1/2" x 1/8"
aluminum or steel angle

11720 Yo
MIMMUM s #10 wood or sheet

=

metal screw

3/16" dia. hole

; ; 1/4" x 1" screw-in anchor
Block wall (1-1/2" screw-in anchor for stucco)
top view at 6" o.c.



FIGURE 3

ANGLE-TO-SHUTTER
ATTACHMENT DETAIL

1-1/2"x 1-1/2"x 1/8"
aluminum or steel angle

APA
Structural
Panel

3/16"
ﬁ. hole
at 6" o.c.
1/4"

dia. hole
at 6" o.c.

— 3/39"
dia. hole

FIGURE 4

SCREW-IN ANCHOR HOLE IN
SIDE OF WINDOW OPENING

Stucco
Block

Hole for
1" screw-in

anchor

(1-172"

screw-in

anchor

for stucco)
at 6" o.c.

1-1/2"

minimum

i

Steps to Constructing Shutters

1. Use Tables 1 and 2 in the Design
Considerations section to determine if
stiffeners are needed. Attach stiffeners as
shown in Figure 1.

2. In the dimension from support to
support, cut the panel 3/8 inch less than
the measurement of the window opening
(side to side in Figure 2). In the dimension
from unsupported edge to unsupported
edge, cut the panel 1/8 inch less than the
measurement of the opening. The long-
panel axis (stgrength axis) must be ori-
ented perpendicular to the supported sides
(side to side in Figure 2), regardless of
which shutter dimension is longer.

3. Cut 1-1/2 x 1-1/2 x 1/8-inch steel
or aluminum angles to the same length
as the width of the shutter ends to

be supported.

4. Drill 1/4-inch diameter holes at

6 inches o.c. in one side of the angle.
These holes are for bolts that hold the
angle to the panel and may be centered
between the corner and the edge

of the angle.

5. Drill 3/16-inch-diameter holes at

6 inches o.c., offset 1 inch from the
panel bolt holes, in the remaining leg
of the angle. Make the centerline of the
holes 1/4 inch from edge of the angle.
These holes are to receive #10 screws
that will go through the holes into
masonry anchors in the concrete
blocks. (Figure 3)

6. Drill holes in blocks for the plastic
anchors. (Figure 4)

7. Mount the shutter, with angles
mounted, to the window frame using
#10 screws with washers. (Figure 2)

8. Any permanently installed hardware,
shims or fastening devices must be
installed using standard/acceptable meth-
ods of waterproofing. All abandoned
holes must be sealed.

9. After fabrication each shutter should
be marked for orientation and location to

simplify installation.

Hurricane Shutter Designs from APA
— The Engineered Wood Association
APA offers a series of Hurricane Shutter
Designs. They include:

Design 1: Shutters for Wood-Frame
Buildings

Design 2: Shutters for Masonry Block
Structures, Barrel Bolt Latch Supports

Design 3: Shutters for Masonry Block
Structures, Steel or Aluminum Angle and
Screw Supports

Design 4: Shutters for Masonry Block
Structures, Shutters Attached to Outside
Wall with Permanently Mounted Brackets

Design 5: Shutters for Masonry Block
Structures, For Openings Wider than 8 Feet

Each design is available from APA — The
Engineered Wood Association for $1.
Designs may also be ordered as a com-
plete set for $5. To order, contact APA —
The Engineered Wood Association, RO.
Box 11700, Tacoma, Washington
98411-0700. Phone: (253) 565-6600.
Fax: (253) 565-7265.
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We have field representatives in most
maijor U.S. cities and in Canada who can
help answer questions involving APA
trademarked products. For additional
assistance in specifying APA engineered
wood products, get in touch with your
nearest APA regional office. Call or write:

WESTERN REGION
7011 So. 19th St. = PO. Box 11700
Tacoma, Washington 98411-0700
(253) 565-6600 = Fax: (253) 565-7265

EASTERN REGION
2130 Barrett Park Drive, Suite 102
Kennesaw, Georgia 30144-3681
(770) 427-9371 = Fax: (770) 423-1703

U.S. HEADQUARTERS
AND INTERNATIONAL
MARKETING DIVISION
7011 So. 19th St. = PO. Box 11700
Tacoma, Washington 98411-0700
(253) 565-6600 = Fax: (253) 565-7265

$eb Ad dre‘r&

www.apawood.org

PRODUCT SUPPORT HELP DESK
(253) 620-7400
E-mail Address: help@apawood.org

(Offices: Antwerp, Belgium; Bournemouth,
United Kingdom; Hamburg, Germany;
Mexico City, Mexico; Tokyo, Japan.) For

Caribbean/Latin America, contact
headquarters in Tacoma.

The product use recommendations in this
publication are based on APA - The
Engineered Wood Association’s continuing
programs of laboratory testing, product
research, and comprehensive field experi-
ence. However, because the Association has
no control over quality of workmanship or
the conditions under which engineered wood
products are used, it cannot accept responsi-
bility for product performance or designs as
actually constructed. Because engineered
wood product performance requirements
vary geographically, consult your local archi-
tect, engineer or design professional to
assure compliance with code, construction,
and performance requirements.
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