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Buckling of wood structural panel
sheathing such as plywood and oriented
strand board (OSB) occasionally results
when high moisture conditions cause the
panels to expand. Although structural
properties are not affected, the waviness
affects the appearance and may cause
concerns about serviceability. Builders
can significantly reduce the potential for
buckling by understanding the factors
that contribute to buckling risk and by 
providing for the natural increase in
panel dimensions that results from 
moisture exposure.

The tendency of expansion to cause
buckling is related to mechanical and
physical properties of the panel, natural
variability of wood, and installation tech-
niques. Mechanical properties such as
panel stiffness are important for resisting
the stresses that develop as the panel tries
to expand. The physical properties of the
panel such as the orientation of veneers
or strands will influence the panel’s
dimensional response to moisture condi-
tions. Installation practices such as panel
edge spacing are important to minimize
the build-up of stresses that can cause

buckling. The APA literature referenced at
the end of this Technical Note provides
basic installation recommendations.

Laboratory and field experience indicate
that certain types of installation involve
increased buckling risks that merit special
attention. When one or more of the fol-
lowing factors are present, additional
techniques should be considered to 
help assure best performance:

• Shear wall or diaphragm applications
with panels applied parallel to supports
and edge nail spacing 4 inches o.c. 
or closer

• Use of 3-ply plywood panels with the
face grain parallel to supports (i.e., walls)

• Use of oversized panels which are larger
than 4 ft x 8 ft

These applications can be high risk
because the tight nailing schedule reduces
the effectiveness of the panel edge gap in
absorbing the panel expansion; the low
panel stiffness direction spans between
the supports; and/or the oversize panel
dimension allows panel expansion to
build up over a longer length.

For these applications, the following
techniques help offset the increased
buckling risk:

Panel Edge Spacing. Additional attention
to edge spacing is required due to the
increased buckling risk. Normal edge
spacing recommendations for sheathing,
1/8" gap at edges and ends, may be
insufficient. For example, for oversized
panels, consider increasing the panel
gaps at edges (length parallel to strength
axis marked on the panel) to 1/4". This
can be accomplished by either increasing
the framing module, or by specifying a
special size cut from the panel manufac-
turer. Such special cut panels are denoted
with edge gapping recommendations on
the panels. In applications where high
density nailing schedules are followed,
such as diaphragms, edge gapping will
not be effective.

APA’s recommendations for spacing are
designed to mitigate panel buckling.
After panel installation, the panel gap will
naturally close as a result of panel expan-
sion due to moisture absorption. The
absence of a gap during later inspection
may be indicative of gap closure, rather
than an absence of a gap during installa-
tion. Whether or not a gap is present
immediately prior to roofing, if the deck
flatness is acceptable, APA would gener-
ally recommend that roofing proceed.
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Panel Nailing. To allow for expansion 
of panels if subjected to jobsite wetting,
the following nailing sequence should be
considered where nail spacing 4 inches
o.c. or closer is specified:

• Temporarily nail panels with a nail
spacing of 12 inches o.c. at ends, edges
and intermediate supports (rather than 
at the specified shear wall or diaphragm
schedule) during the framing phase of
construction. For temporary nailing, use
nail size specified. With this lighter 
nailing schedule, resultant panel expan-
sion is more readily absorbed by the
panel edge gaps.

Complete final nailing immediately prior
to covering with siding or roofing or after
panels have been acclimated to jobsite
moisture conditions.
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We have field representatives in most 
major 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. ■ P.O. 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. ■ P.O. Box 11700
Tacoma, Washington 98411-0700

(253) 565-6600 ■ Fax: (253) 565-7265

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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