Buckling of
plywood roof decks

by Mark S. Graham

Q: What causes buckling in a plywood
roof deck?

A: Buckling of structural panel wood
sheathing, such as plywood and ori-
ented strand
board, can resulc
when dry panels
are subjected o
increased mois-
ture, which causes
them to expand.
Panel buckling is
likely to appear
between the struc-
tural framing that
supports the panels or along the sup-
ports between the panel fasteners.

Such strucnural panel buckling
typically is caused by excessive
consiructionrelated moisture, leak-
age in the roof covering, excessive
moisture within the building or inad-
equate ventilation of internal build-
ing moisture.

Similar to all wood products, struc-
tural wood panel sheathing absorbs
moisture or releases it to the environ-
ment until the pancls reach moisture
contents that are in equilibrinm with
their surroundings. This results in
gradual swelling or shrinking of the
pancls as moisture conlent changes.

For typical structural wood panel
sheathing applications, the relative
humidity may vary between 40 and 80
percent, with the panels’ correspond-
ing equilibrium moisaire contents
ranging from about 6 to 14 percent.
Under these conditions, an unrestrict-
ed 4- by 8foot (1219- by 2438-m1n)
pancl’s total dimensional change will
be ahout X of an inch (3 mm). If con-
ditions cause panels to have higher
moisture contents, greater dimen-
sional changes can occur. Dimen-
sional changes in installed panels are
partially restrained, however, by tas-
tencrs, adjacent panels and framing.

To accommaodate dimensional
changes, it is important that panel
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ends and edge joints be spaced prop-
crly during sheathing installation
and that panels be fastened ade-
quately. Generally, spacing of about %
of an inch (3 mm) is rccommended
at all panel edges and ends. For ordi-
nary sheathing applications, fastener
spacings of 6 inches (152 mm) on
center (o.c.) at all supporting edges
and 12 inches (305 mm) o.c. al inter-
mediate supports, are adequate to
hold panels flat under most circum-
stances, Other fastener spacings may
be necessary for certain engineered
constructions (e.g., roof diaphragms,
high wind areas).

I also is important that structural
wood pancl sheathing decks be vent-
ed adequately. This prevents the
development of excessive heat and
humidity that may result in increased
moisture content in the sheathing.
Information regarding attic ventila-
tion was provided in "Adequate afric
ventilation critical for performance,”
June 1995 issue, page 52.

Aside from buckling, other factlors
CdIl cause a Wavy appearance in
structural wood panel sheathing
{buckling is just one cause of wavi-
ness); these include inadequate
artachment of the panels or improp-
er alignment of or movement in the
structure that supperts the panels.

Q: Short of replacing the deck, can a
buuckled plywood deck be repaired?

A: Because buckling in itself typically
does not affect the structural proper-
ties of wood panel sheathing, it
sometimes is possible to repair 1
buckled deck without replacing large
areas of deck sheathing.

If buckling of wood sheathing is
suspected, and repair is being con-
sidered, it should be determined

that the deck’s waviness is not actual- .

Iy causcd by improper alignment or
warping of the strucaural framing.
{Framing that is misaligned or warp-
ing may make sheathing appear
wavy.} It also should be determined
that the panels are fastcned properly
to the framing.

H buckling is identified, it is .
imporiant to discover and correct its

cause. For example, if buckling
occurs after the building has been
roofed und occupied, inadequalte
ventilation or excessive moisture
from within the building should be
suspected. The source of the mois-
ture then should be located and
appropriately corrected.

Once the cause of the buckling is
corrected, deck repair can be imple-
mented. Although no repair tech-
nique has heen 100 percent effective
for correcting buckling, the follow-
ing techniques have been successtul:

m Tightly butted edges or ends of
structural pancls may be saw-cut Lo
rclicve pressure and provide a gap
adequate for future expansion.

B Wood blocking may be added
under buckled areas or unsup-
ported pancl edges. Sheathing
then can be flattened and fas-
tened to the new blocking.

B A panel clip can be inserted at the
Jjoint between the buckled pancls
to bring adjacent panels into
alignment. This may be done by
cutting a small hole at the joint,
inserting the clip and sliding it
into the desired position within
the joine,

B Where buckling occurs between
fusteners along a common sup-
port, additional fasteners can be
added to force the panel down Lo
the supports. If buckling is scvere,
a short saw-cut in the panel edge
can relieve pressure.

Editor’s note: Additional information
regarding the use and application of
structural wood panel sheathing is avail-
able from APA The Engineered Wood
Association, 70011 8. 19th 8¢, PO. Box
11700, Tacoma, Wash. 9841 {-0700;
telephone (206) 565-6600. [PR]

Each month in this column, one of
NRCA's lechnical services staff members
will answer readers’ techrical questions.
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Rosemont, Iti, 60018-5607; or fax
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