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Certain commercial entities, equipment or materials may be identified in this document in order to

describe an experimental procedure or concept adequately. Such identification is not intended to imply
recommendation or endorsement by the National Institute of Standards and Technology, nor is it intended
to imply that the entities, materials or equipment are necessarily the best available for the purpose.

Additional information concerning the development and use of this standard can obtained by contacting
the Standards Coordination Office, National Institute of Standards and Technology, 100 Bureau Drive, MS
2100, Gaithersburg, MD 20899-2100 or visiting Standards.Gov.

DEPARTMENT OF COMMERCE (DOC) VOLUNTARY
PRODUCT STANDARDS

DOC Voluntary Product Standards are developed under procedures published by the Department of
Commerce in Title 15 Code of Federal Regulations Part 10, Procedures for the Development of Voluntary
Product Standards. The purpose of these standards is to establish nationally recognized requirements
for products and to provide all concerned interests with a basis for common understanding of

the characteristics of the products. The National Institute of Standards and Technology (NIST)
administers the Voluntary Product Standards program on a reimbursable basis.

ROLE OF NIST

The role of NIST in the establishment of a DOC Voluntary Product Standard is to act as an
unbiased coordinator in the development of the standard, provide editorial assistance in

the preparation of the standard, supply such assistance and review as is required to assure

the technical soundness of the standard and seek satisfactory adjustment of valid points of
disagreement. NIST also determines compliance with the criteria of the Department’s procedures
and publishes the standard as a public document.

Producers, distributors, users, consumers and other interested groups contribute to the
establishment of Voluntary Product Standards. These groups initiate and participate in the
development of the standards, provide technical or other counsel as appropriate, promote the use
of and support for the standards and assist in keeping them current with respect to advancing
technology and marketing practices.
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USE OF VOLUNTARY PRODUCT STANDARDS

The use of DOC Voluntary Product Standards is voluntary. NIST has no regulatory power in the

enforcement of their provisions; however, since the standards represent a consensus of interested
groups, their provisions are likely to become established as trade customs.

The benefits derived from a DOC Voluntary Product Standard are in direct proportion to

their general recognition and actual use. Producers and distributors whose products meet the
requirements of a DOC Voluntary Product Standard may refer to the standard in advertising and on
labels to promote greater public understanding for confidence in their products. At times, purchasers
may order products conforming to the requirements of a DOC Voluntary Product Standard.

ABSTRACT

This standard covers performance requirements, adhesive bond performance, grades, panel
construction and workmanship, dimensions and tolerances, marking and moisture content of
structural plywood. The standard classifies structural plywood by bond classification, span rating,
performance category and grade. It provides test methods, a glossary of trade terms and definitions
and a quality certification program whereby agencies inspect, sample and test products for
conformance to this standard. Information regarding industry practices for reinspection, history of
the standard, labeling and formaldehyde attributes are provided in nonmandatory appendices.

KEYWORDS

Adhesive bond classification,; certification; construction sheathing; dimensions and tolerances;
marking; moisture content; performance requirements; span rating; performance category;
structural plywood; test methods; voluntary standard.
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Voluntary Product Standard PS 1-19
Structural Plywood

This revision effective December 1, 2019.

(This Standard, which was initiated by APA — The Engineered Wood Association [formerly the
American Plywood Association], has been developed under the Procedures for the Development

of Voluntary Product Standards of the U.S. Department of Commerce as a revision of PS 1-09,
Structural Plywood.)

1.2

1.3

1.4

1.5

SCOPE

This Voluntary Product Standard establishes requirements for the principal types and
grades of structural plywood and provides a basis for common understanding among
producers, distributors and users of the product.

This Standard covers the wood species, veneer grading, adhesive bonds, panel
construction and workmanship, dimensions and tolerances, marking, moisture content
and packaging of structural plywood intended for construction and industrial uses.

Included in this Standard are test methods to determine compliance and a glossary

of trade terms and definitions. A quality certification program is provided whereby
qualified testing agencies inspect, sample and test products identified as complying with
this Standard. Information on species grouping is provided in Appendix A. Information
on reinspecting practices is provided in Appendix B. Information on the maintenance,
history and current edition of the Standard is provided in Appendix C. Recommended
thickness labeling is provided in Appendix D. Information on labeling regulations from
NIST Handbook 130 and NIST Handbook 133 are provided in Appendix E. Information
on formaldehyde emissions is provided in Appendix F.

This Voluntary Product Standard incorporates the International System of Units (SI) as
well as U.S. customary units of measurement. In conversion of U.S. customary units
where exact placement is not an issue, such as nail spacing, approximate conversions to
SI units are made to yield more easily recognizable numbers. In critical matters, such
as panel thickness, more precise conversions to SI units are made. For nominal U.S.
customary units, actual dimensions in SI units are given. The values given in SI units
are the standard. The values in parentheses are for information only.

Advisory notes in this Standard and Appendices B through F are informational and shall
not be considered mandatory.
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2.2

2.3

2.4

2.5

2.6

2.7

2.8

29

2.10

211

2.12

TERMINOLOGY
Back

Back of a plywood panel — The side of a panel that is of lower veneer quality on any
panel whose outer plies (front and back) are of different veneer grades.

Back ply of a plywood panel — The outer veneer on the back side of a panel.

Bond classifications

Plywood is rated as Exposure 1 or Exterior bond classification. (See Sections 2.20 and 2.21.)

Borer holes

Voids made by wood-boring insects, such as grubs or worms.

Broken grain

A separation on veneer surface between annual rings, such as leafing or shelling.

Butt joint
A straight joint in which the interface is perpendicular to the panel face. An end butt

joint is perpendicular to the grain.

Centers

Inner layers whose grain direction runs parallel to that of the outer plies. Some centers
consist of parallel laminated plies.

Center gap
See Section 2.16.

Characteristics, growth

Discolorations, pitch streaks and knots that naturally occur in wood.

Characteristics, open

Irregularities such as splits, open joints, knotholes, loose knots or wane.

Check

A lengthwise separation of wood fibers, usually extending across the rings of annual
growth, caused chiefly by strains produced in seasoning.

Class I, 1l

Term used to identify different classifications of concrete form panels. (See Section 5.6.4.)

Construction (panel construction)

Term referring to detailed manner in which veneers are assembled and/or thickness of
veneer used, e.g., “4-ply 3-layer construction,” “2.5 mm (1/10 in.) face and back,” etc.
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2.13

2.14

2.15

2.16

2.17

2171

2.17.2

2.17.3

Core
See Section 2.15.

Critical Section

A rectangular area measuring 305 mm (12 in.) along the grain by full panel width that
contains a knot or knothole requiring additional consideration. (See Sections 5.4.4.3,
54.6.2 and 54.6.3.)

Crossband

Inner, or core, plies whose grain direction runs perpendicular to that of the outer plies.
Some crossbands consist of parallel laminated plies.

Crossband gap and center gap

An open joint extending through or partially through a panel, which results when
crossband or center veneers are not tightly butted.

Delamination

A visible separation between plies that normally receive adhesive at their interface and
are firmly contacted in the pressing operation. Wood characteristics such as checking,
leafing, splitting and broken grain are not to be construed as delamination.

Knotholes, pitch pockets, splits and gaps

For purpose of evaluation of delamination, areas coinciding with open knotholes, pitch
pockets, splits, and gaps and other voids or characteristics permitted in the panel grade
are not considered in evaluating ply separation.

Delamination of Exposure 1 Panels

In evaluating Exposure 1 panels, delamination in any bond line is not to exceed

194 cm? (3 in.?) except where directly attributable to characteristics permitted in the
grade as follows:

Delamination associated with:

a. Knots and knotholes — Not to exceed the size of the knot or knothole plus a
surrounding band not wider than 19.1 mm (3/4 in.).

b. All other forms of permissible characteristics — Not to exceed the size of the
characteristic.

Delamination of Exterior Panels

For purposes of evaluation of Exterior panels for ply separation, the area coinciding with

the grade characteristics noted in Section 2.17.1 is considered, and a panel is considered

delaminated if visible ply separation at a single bond line in such area exceeds 19.4 cm?
G in.2).
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2.18

2.19

2.20

2.21

2.22

2.23

2.24

2.25

2.26

Depression

A minor disruption of the panel surface with a smooth boundary.

Edge splits

Wedge-shaped openings in the inner plies caused by splitting of the veneer before
pressing.

Exposure 1

Bond classification for panels suitable for uses not permanently exposed to the weather.
Panels classified as Exposure 1 are intended to resist the effects of moisture on structural
performance as may occur during construction or other conditions of similar severity.

Exterior

Bond classification for panels suitable for repeated wetting and redrying or long-term
exposure to weather or other conditions of similar severity.

Face

Face of the plywood panel — The side of a panel that is of higher veneer quality on any
panel whose outer plies (front and back) are of different veneer grades; either side of a
panel where the grading rules draw no distinction between outer plies.

Face ply of a panel — The outer veneer on the face of a panel.
Finger joint
Term indicating the method by which panels or sections of panels have been joined to

create longer lengths or widths by means of a well-bonded series of sloped scarf cuts
resembling fingers.

Group

Term used to classify species or panels covered by this Standard. Species covered by this
Standard are classified as Groups 1, 2, 3, 4 and 5. See Table 1 and Appendix A for listing
of species in individual groups. Section 5.8.7 provides procedures for grouping of panels
with species not listed in Table 1.

Heartwood

Nonactive core of a log generally distinguishable from the outer portion (sapwood) by its
darker color.

Indent

A disruption of the panel surface with sharp or distinct edges.
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2.27

2.28

2.29

2.30

2.31

2.32

2.33

2.34

2.35

Inner plies

Plies other than face or back plies in a panel construction. Sub-face, sub-back, crossband
and center are classed as inner plies.

Jointed inner plies

Crossband and center veneers with edges machine-squared to permit tightest
possible layup.

Knot

Natural characteristic of wood that occurs where a branch base is embedded in the
trunk of a tree. Generally the size of a knot is distinguishable by (1) a difference in color
of limb wood and surrounding trunk wood; (2) an abrupt change in growth ring width
between knot and bordering trunk wood; and (3) a diameter of circular or oval shape
described by points where checks on the face of a knot that extend radially from its
center to its side experience an abrupt change in direction.

Knotholes
Voids produced by the dropping of knots from the wood in which they were

originally embedded.

Lap

A condition where the veneers in the same ply are so placed that one piece overlaps
the other.

Layer

A single veneer ply or two or more plies laminated with grain direction parallel. Two or
more plies laminated with grain direction parallel is a “parallel laminated layer.”

Lot

Any number of panels considered as a single group for evaluating conformance to this
Standard.

Major panel axis

The direction parallel to the grain of the face and back plies.

Mill specification

A manufacturing specification based on product evaluation to be used for quality
assurance purposes by the manufacturer and the qualified testing agency as defined in
Section 7.2. (See Sections 5.8.6.5. and 5.8.7.3.)
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2.36

2.37

2.38

2.39

2.40

2.41

2.42

2.43

Moisture content

The weight of the water in wood expressed as a percent of the weight of the oven-dry
wood. (See Section 6.1.4.)

Moisture-resistant adhesive

Adhesive capable of bonding plywood in a manner to satisfy the bond classification
requirements of this Standard.

Panel thickness

Designated thickness subject to tolerances specified in this Standard. See Section 5.10.2
for thickness tolerances. See Section 2.40 for definition of Performance Category.

Patches

Inserts of sound wood or synthetic material in veneers or panels for replacing
characteristics (open or growth). “Boat” patches are oval-shaped with sides tapering in
each direction to a point or to a small rounded end. “Compound Boat” patches have
multiple rounded or pointed ends. “Router” patches have parallel sides and rounded
ends. “Sled” patches are rectangular with feathered ends.

Performance Category

A panel designation related to the panel thickness range that is linked to the nominal
panel thickness designations used in the International Building Code (IBC) and
International Residential Code (IRC). For purposes of labeling, as defined in Section 7.3,
abbreviations PERF CAT, CAT or Category are permitted.

ADVISORY NOTE: The IRC and IBC specify a minimum 3/8 Performance Category for
wall sheathing.

Performance testing

Tests that evaluate panel attributes typically required in the end-use applications as
defined in this Standard.

Pitch pocket

A well-defined opening between rings of annual growth, usually containing, or which
has contained, pitch, either solid or liquid.

Pitch streak

A localized accumulation of resin in coniferous woods which permeates the cells
forming resin soaks, patches or streaks.
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2.44

2.45

2.46

2.47

2.48

2.49

2.50

2.51

2.52

2.53

Plugs

Sound wood of various shapes, including among others, circular and dog-bone, for
replacing portions of veneers. Also, synthetic plugs used to fill openings and provide a
smooth, level, durable surface. Plugs usually are held in veneer by friction until veneers
are bonded into plywood.

Plugged inner plies (also referred to as solid inner plies.)

Refers to C Plugged crossband and centers and additional limitations, as given in
Section 5.8.1.

Ply

A single veneer lamina in a bonded plywood panel. (See also 2.32.)

Plywood

Plywood is a panel built up of sheets of veneer called plies, united under pressure by

a bonding agent to create a panel with an adhesive bond between plies as strong as,

or stronger than, the wood. Plywood is constructed of an odd number of layers with
grain of adjacent layers perpendicular. Layers consist of a single ply or two or more
plies laminated with parallel grain direction. Outer layers and all odd-numbered
layers generally have the grain direction oriented parallel to the long dimension of the
panel. The layers with alternating grain direction equalize strains, reduce splitting and
minimize dimensional change and warping of the panel.

Plywood classification

Plywood is classified by bond classification and grade. (See Section 4.)

Prescriptive specification

A specification based upon manufacturing parameters that define the approved product.

Reference value

The numerical value established for the mill specification for a given mechanical or
physical property.

Repair

Any patch, plug or shim.

Rough grain

Grain characteristics which prevent sanding to a smooth surface.

Sapwood

The living wood of lighter color occurring in the outer portion of a log. Sometimes
referred to as “sap.”
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2.54

2.55

2.56

2.57

2.58

2.59

2.60

2.61

Scarfed joint

A term indicating the method by which panels or veneer, or sections of panels or veneer, have
been joined to create longer lengths or widths by means of a well-bonded, sloped cut.

Shim

A long, narrow repair of wood or suitable synthetic not more than 4.8 mm (3/16 in.) wide.

Shop-cutting panel

Panel which has been rejected as not conforming to a standard grade because of
deficiencies, other than adhesive bond quality, which prevent it from meeting the
requirements of this Standard. Blistered panels are not permitted within the category
of “shop-cutting panel.” Localized delamination occurring as a result of a deficiency

is permitted. Shop-cutting panels are suitable for cut-up use where cutting eliminates
the deficiency in the portion of the panel salvaged. The salvageable area shall be at least
85% of the area of the panel. Such a panel must be identified with a separate mark as
specified in Section 74.

Sized for Spacing

An optional panel mark indicating that the panel manufacturer has sized the panel to
allow for industry recommended panel installation spacing.

Span rating

An index number, based on customary inch units, that identifies the recommended
maximum center-to-center support spacing, or “on center” (oc) spacing, for the specified
end use under normal use conditions. Spans are defined for end uses such as roof,
subfloor and single floor. As a matter of convention, spans are typically specified by

a single index number for single floor (Floor 24 oc), while roof and subfloor are often
combined in a fractional format. For example, a span rating of 32/16 designates a roof
span of 32 inches and a subfloor span of 16 inches. As a matter of convention, a span
rating of 20 is designated for spans of 19.2 inch.

Split
Lengthwise separation of wood fibers completely through the veneer, caused chiefly by
the manufacturing process or handling.

Sub-face (sub-back)

The ply adjacent to the exposed face (or back) of a parallel laminated outer layer.

Touch-sanding

A sizing operation consisting of a light surface sanding to thickness dimension in a
sander. Sander skips to any degree are admissible.
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2.62

2.63

2.64

2.64.1

2.64.2

2.65

2.66

Veneer

Thin sheets of wood of which plywood is made. Also referred to as “plies” in the
bonded panel.

Wane

Thin to open areas in veneer sheets that result from outer log surface irregularities. Some
wane areas contain bark inclusions. For grading, wane is classed as an open characteristic.

White pocket

A form of fungal decay (Fomes pini) that attacks most conifers but has never been known to
develop in wood in service. In plywood manufacture, routine drying of veneer effectively
removes any possibility of the fungus surviving. Also known as white speck.

Light white pocket

Advanced beyond incipient or stain stage to a point where pockets are present and
plainly visible, mostly small and filled with white cellulose; generally distributed with no
heavy concentrations; pockets for the most part separate and distinct; few to no holes
through the veneer.

Heavy white pocket

Contains a great number of pockets, in dense concentrations, running together and

at times appearing continuous; holes extend through the veneer, but wood between
pockets appears firm. At any cross-section extending across the width of the affected
area, sufficient wood fiber shall be present to develop not less than 40% of the strength
of clear veneer. Brown cubicle and similar forms of decay which have caused the wood
to crumble are prohibited.

Wood failure (percent)

The area of wood fiber remaining at the bond line following completion of the specified
shear test. Determination is by means of visual examination and expressed as a percent
of the test area.

Working Face

A face and/or back of a plywood panel that has an overlay system that meets a defined
MDO or HDO grade (see section 5.6.7).
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4.2

4.21

4.2.2

4.3

5.2
5.2.1

PLYWOOD CLASSIFICATION

General
The plywood covered by this Standard is classified by bond classification and by grade.

Bond classification

The plywood covered by this Standard is classified as either Exposure 1 or Exterior.
Each classification is a function of veneer grade and adhesive performance. The bond
classification is related to the moisture resistance of the adhesive bond under intended
end-use conditions and does not relate to the physical (erosion, ultraviolet, etc.) or
biological (mold, fungal decay, insect, etc.) resistance of the panel.

Exposure 1 plywood

Adhesive performance requirements for Exposure 1 plywood are provided in Section 5.7.1.

Exterior plywood

Adhesive performance requirements for Exterior plywood are provided in Section 5.7.2.

Grade

Within each bond classification, there are a number of panel grades based on the grade of
the veneers and the panel construction. (See Table 2 for Exposure 1 grades and Table 3 for
Exterior grades.)

REQUIREMENTS

General

All plywood panels represented as conforming to this Standard shall meet or exceed all
applicable requirements set forth herein. Test methods are given in Section 6. All terms
shall be as defined in Section 2. Requirements for trademarking and certification shall
be as provided in Section 7.

Wood species

Species groups

For the purpose of this Standard, species shall be any softwood or hardwood species or
trade groups listed in Table 1 and other species meeting the requirements of Sections 5.2.3
or 5.2.4. For species grouping purposes, species listed in Table 1 but grown in a different
geographic region shall be evaluated in accordance with Appendix A. For inclusion in
Table 1, unlisted species shall be evaluated in accordance with Appendix A.
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5.2.1.1 Species segregation

Species which cannot be distinguished in veneer form from similar species shall be

classed as the largest numbered species group applicable (Group 4 is larger numbered

than Group 1) unless the manufacturer provides valid evidence to the qualified

inspection and testing agency that the species are properly segregated. Such segregation

shall be in the form of separation prior to peeling, mechanical testing for performance

capability or other means approved by the qualified inspection and testing agency.

TABLE 1
CLASSIFICATION OF SPECIES®
Group 1 Group 2 Group 3 Group 4 Group 5

North American Species — Applicable to trees grown in North America
Beech, American Cedar, Port Pine Alder, Red Aspen Basswood
Birch Orford Pond Birch, Paper Bigtooth Poplar, Balsam

Sweet Cypress Red Cedar, Alaska Quaking

Yellow Douglas-fir® Virginia Fir, Subalpine  Cedar
Douglas-firt Fir Western White Hemlock, Incense
Larch, Western Balsam Spruce Eastern Western Red
Maple, Sugar California Red Black Maple, Bigleaf  Cottonwood
Pine, Southern Grand Red Pine Eastern

Loblolly Noble Sitka Jack Black

Longleaf Pacific Silver  Sweetgum Lodgepole (W. Poplar)

Shorﬂeaf Whlfe Tqmqruck Ponderoso Pine

Slash Hemlock, Yellow Poplar Spruce Eastern
Teneelk Western Redwood White

Maple, Black Spruce Sugar
Engelmann
White

Non North American Species
Apitonged Lauan Mengkulang© Cativo
Kapure Almon Meranti, Red<®
Keruing<< Bagtikan Mersawac
Pine Mayapis

Caribbean Red Lauan

Ocote Tangile

White Lauan

a. Table 1 species classified in accordance with ASTM D 2555 as discussed in Appendix A. The species group-
ings are only valid for species grown in the regions referenced in Appendix A. (See Section 5.2.1.)

b. Douglas-fir from trees grown in the states of Washington, Oregon, California, Idaho, Montana, Wyoming and
the Canadian Provinces of Alberta and British Columbia shall be classed as Group 1 Douglas-fir. Douglas-
fir from trees grown in the states of Nevada, Utah, Colorado, Arizona and New Mexico shall be classed as
Group 2 Douglas-fir.

c. Each of these names represents a trade group of woods consisting of a number of closely related species.

d. Species from the genus Dipterocarpus marketed collectively: Apitong if originating in the Philippines, Keruing if

originating in Malaysia or Indonesia.

e. Red Meranti shall be limited to species having a specific gravity of 0.41 or more based on green volume and

oven-dry weight.
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5.2.2

5.2.3
5.2.3.1

523.2

5.24

5.3
5.3.1

5.3.2

Species for faces and backs

Unless evaluated in accordance with Section 5.2 4, the species of face and back plies
shall be from any group listed in Table 1. When a face or back is made of more than
one piece, the entire ply shall be of the same species. When outer layers consist of two
or more plies, the outer or exposed plies are classified as faces (face plies) or backs
(back plies) and the unexposed plies (sub-faces and sub-backs) are classified as inner
plies, in terms of species requirements as provided in Section 5.2.3. Requirements for
identification of all panels are given in Section 7.3.

Species for inner plies

Inner ply species group

Unless otherwise permitted in Section 5.2.3.2 or 5.2 .4, inner plies of Groups 1, 2, 3 or
4 panels shall be of any species listed in Groups 1, 2, 3 or 4 in Table 1. Inner plies of
Group 5 panels are permitted to be any species listed in Table 1.

Inner ply specific gravity

Inner plies of all panels shall also be permitted to be of any softwood species or any
hardwood species having a published average specific gravity value of 0.41 or more
based on green volume and oven-dry weight. The U.S. Forest Products Laboratory shall
be considered as final evaluator of published specific gravity data.

Species classified by testing

Species not listed in Table 1 or otherwise not covered by the provisions of Section 5.2
shall be qualified for use by panel performance testing in accordance with Section

5.8.6 for span-rated panels or with Section 5.8.7 for other panels except concrete form,
Marine and Structural I grades. For panel marking purposes, re-classification of Group
designation for species listed in Table 1 by panel performance testing in accordance with
Section 5.8.7 is permitted.

Synthetic repairs

Synthetic fillers

Use of synthetic fillers shall be limited to the repair of minor characteristics as specified.
Synthetic fillers shall be approved by the qualified testing and inspection agency.
Synthetic shims, patches and plugs

These repairs shall completely fill kerfs or voids; shall present a smooth, level surface; and
shall not crack, shrink or lose their bond. Performance of synthetic shims, patches and
plugs under normal conditions of service shall be comparable to that of wood repairs. The
equivalency shall be established by the qualified testing and inspection agency.
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54

5.4.1
54.1.1

54.1.2

5413

5.4.2
54.2.1

Grade description of veneers

All veneers in the finished plywood panel shall conform to one of the grade
requirements listed in Sections 5.4.1 through 5.4.6. Unless otherwise stated, these
requirements apply to 1220 mm by 2440 mm (48 x 96 in.) panels and are proportionate
for other sizes. Grade N is the highest classification. For grading purposes, depressions
(see Section 2.18) shall be considered as rough grain.

Grade N veneer (intended for natural finish)

General

Grade N veneer shall be smoothly cut 100% heartwood or 100% sapwood, free from
knots, knotholes, pitch pockets, open splits, other open characteristics and stain. The
veneer shall consist of not more than two pieces in 1220 mm (48 in.) widths and not
more than three pieces in wider panels, and shall be well matched for color and grain.
When sanding is required (see Tables 2 and 3), panels shall be sanded and shall permit
no sander skips.

Synthetic fillers shall be permitted to fill:
a. Small cracks or checks not more than 0.8 mm (1/32 in.) wide.

b. Small splits or openings up to 1.6 mm (1/16 in.) wide if not exceeding 50.8 mm (2 in.)
in length.

c. Small chipped areas or openings not more than 3.2 mm wide by 6.4 mm long
(1/8 inch x 1/4 inch).
Growth characteristics
Where pitch streaks occur, each shall average not more than 9.5 mm (3/8 in.) in width
and shall blend with the color of the wood.
Repairs
Repairs shall be of wood, neatly made, and parallel to grain. They shall be limited to a
total of six in number and be well matched for color and grain.

Patches shall be limited to three “router” patches not exceeding 254 mm (1 in.) in width
and 88.9 mm (3-1/2 in.) in length. There shall be no overlapping.

Shims shall not exceed 4.8 mm (3/16 in.) in width or 305 mm (12 in.) in length and
shall occur only at the ends of the panel.

Grade A veneer (suitable for painting)

General

Grade A veneer shall be firm, smoothly cut and free of knots, pitch pockets, open splits,
and other open characteristics and well joined when of more than one piece. When
sanding is required (see Tables 2 and 3), panels shall be sanded and shall permit no
sander skips.
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54.2.2

54.2.3

5424

5.4.3
54.3.1

Synthetic fillers shall only be used to fill:

a. In Exterior panels: small cracks or checks not more than 0.8 mm (1/32 in.) wide; small
splits or openings up to 1.6 mm (1/16 in.) wide, if not exceeding 50.8 mm (2 in.) in
length; small chipped areas or openings not more than 3.2 mm (1/8 in.) wide by
6.4 mm (1/4 in.) long.

b. In Exposure 1 panels: small cracks or checks not more than 4.8 mm (3/16 in.) wide;
openings or depressions up to 12.7 mm (1/2 in.) wide by 50.8 mm (2 in.) long or
equivalent area.

Growth characteristics

Where pitch streaks occur, each shall average not more than 9.5 mm (3/8 in.) in width

and shall blend with the color of the wood. Sapwood and discolorations to any degree

shall be permitted.

Repairs

Repairs shall be of wood or synthetic patching material, neatly made, parallel to grain

and limited to a total of 18 in number, excluding shims.

Patches

Patches, when of wood, shall be “boat,” “compound boat,” “router” or “sled” type. The radius

of ends of boat patches and compound boat patches shall not exceed 9.5 mm (3/8 in.).

A single wood patch shall be no larger than 57.2 mm x 114 mm (2-1/4 in. x 4-1/2 in.).

Multiple wood repairs shall consist of not more than two patches, neither of which shall
exceed 178 mm (7 in.) in length if either is wider than 25.4 mm (1 in.), except that one
multiple repair consisting of three die-cut veneer patches shall be permitted.

For a multiple repair consisting of three patches across the width of the panel, the repaired
area shall not exceed a width and length of 152 mm x 114 mm (6 in. x 4-1/2 in.).

For a multiple repair consisting of three patches along the length of the panel, the repaired
area shall not exceed a width and length of 57.2 mm x 267 mm (2-1/4 in. x 10-1/2 in.).

Synthetic repairs are limited to the same repair areas as wood patches and shall be
counted as one, two or three patches depending on the area repaired.

The repair of a split having a width not greater than 31.8 mm (1-1/4 in.) and any length
shall be considered one patch.

Shims shall not be used over or around patches or as multiple repairs.

Grade B veneer
General

Grade B veneer shall be solid and free from open characteristics and broken grain, except
as permitted in Sections 5.4.3.1 through 5.4.3.4. Slightly rough grain shall be permitted.
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5432

5433

5434

5.4.4
544.1

Minor sanding and patching characteristics, including sander skips, shall not exceed 5%
of panel area. See Tables 2 and 3 for sanding requirements.

Synthetic fillers shall only be used to fill:

a. In Exterior panels: small splits or openings up to 1.6 mm (1/16 in.) wide if not
exceeding 50.8 mm (2 in.) in length; small chipped areas or openings not more than
3.2 mm wide by 6.4 mm long (1/8 in. x 1/4 in.).

b. In Exposure 1 panels: small cracks or checks not more than 4.8 mm (3/16 in.) wide;
openings or depressions up to 12.7 mm wide by 50.8 mm long (1/2 in. x 2 in.) or
equivalent area.

Growth characteristics
Knots shall not exceed 254 mm (1 in.) measured across the grain and shall be both
sound and tight.

Where pitch streaks occur, they shall average not more than 254 mm (1 in.) in width.

Discolorations to any degree shall be permitted.
Open characteristics
Splits shall not be wider than 0.8 mm (1/32 in.).

Vertical borer holes shall not exceed 1.6 mm (1/16 in.) in diameter and shall not exceed
an average of one per 929 cm? (1 ft?) in number.

Horizontal or surface worm and borer holes shall be limited to 1.6 mm (1/16 in.) across,
254 mm (1 in.) in length, and to 12 in number.

Repairs

Repairs shall be of wood or synthetic patching material and neatly made.

Wood veneer repairs shall be die cut. Wood panel repairs shall be “router” or “sled” type.

Wood repairs shall not exceed 76.2 mm (3 in.) in width where occurring in multiple
repairs, or 102 mm (4 in.) in width where occurring singly.

Synthetic veneer repairs shall not exceed 102 mm (4 in.) in width.

Synthetic panel repairs shall not exceed 57.2 mm (2-1/4 in.) in width by any length,
except that repaired areas not exceeding 152 mm in width by 114 mm in length (6 in. x
4-1/2 in.) shall be allowed.

Shims shall be permitted without limit.

Grade C veneer
General

Sanding characteristics shall not impair the strength or serviceability of the panel. See
Tables 2 and 3 for sanding requirements.
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544.2

5443

5444

Growth characteristics

Knots shall be tight and not more than 38.1 mm (1-1/2 in.) across the grain.

Discolorations to any degree shall be permitted.
Open characteristics
Any number of knotholes up to 254 mm (1 in.) shall be permitted. However, an

occasional knothole more than 254 mm (1 in.) but not more than 38.1 mm (1-1/2 in.)
measured across the grain shall be permitted subject to the following provision:

a. Determine the Critical Section containing the knothole. (See Section 2.14.)

b. Determine the aggregate width of all knots and knotholes occurring wholly within
the Critical Section. Other open characteristics and growth characteristics are not
included in this aggregate.

c. The knothole is permitted if the aggregate width of all knots and knotholes in the
Critical Section does not exceed 152 mm (6 in.) in a 1220 mm (48 in.) wide panel and
proportionately for other panel widths.

Splits measured at a point 203 mm (8 in.) from the end of the panel shall not exceed
12.7 mm (1/2 in.) in width by 1/2 panel length or 9.5 mm (3/8 in.) in width by any
panel length, provided separation at one end does not exceed 1.6 mm (1/16 in.) where
split runs full panel length; however, the maximum width within 203 mm (8 in.) of the
end of the panel (open end of split) shall not exceed the maximum width of knotholes
permitted within the grade.

Splits on panel faces and backs shall not exceed 6.4 mm (1/4 in.) where located within
254 mm (1 in.) of parallel panel edge.

Voids due to missing wood on panel faces and backs not otherwise specified above shall
not exceed the maximum width of knotholes permitted in the grade and the length of
such voids shall not exceed 152 mm (6 in.).

Wane not exceeding 203 mm (8 in.) in length and the width permitted for open
characteristics shall be allowed, providing that where wane occurs at edges of veneer
sheets, panel ply separation due to wane shall not exceed the limit equivalent to that
permitted for short and narrow inner plies in Section 5.8.3 for sanded panels, or Section
5.8.4 for unsanded or touch-sanded panels.

Repairs

Repairs shall be wood or synthetic patching material, neatly made.

Wood veneer repairs shall be die cut. Wood panel repairs shall be “router” or “sled” type.

Wood repairs shall not exceed 76.2 mm (3 in.) in width where occurring in multiple
repairs, or 102 mm (4 in.) in width where occurring singly.
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5.4.5

5.4.6
5.4.6.1

5.4.6.2

Synthetic veneer repairs shall not exceed 102 mm (4 in.) in width.
Synthetic panel repairs shall not exceed 57.2 mm (2-1/4 in.) in width.
Shims shall be permitted without limit.

Grade C plugged veneer

Knotholes, worm and borer holes and other open characteristics not larger than 6.4 mm
(1/4in.) by 12.7 mm (1/2 in.); sound and tight knots up to 38.1 mm (1-1/2 in.) measured
across the grain; splits up to 3.2 mm (1/8 in.) wide; broken grain; pitch pockets, if solid
and tight; plugs; patches and shims shall be permitted. Synthetic repairs in veneer shall
not exceed 102 mm (4 in.) in width. Synthetic panel repairs shall not exceed 57.2 mm
(2-1/4 in)) in width by any length, except that repaired areas not exceeding 152 mm (6 in.)
in width by 114 mm (4-1/2 in.) in length shall be allowed. See Tables 2 and 3 for sanding
requirements. Where grades having C Plugged face veneer are identified as fully sanded,
sanding characteristics shall be the same as admitted under B grade. Sander skips to any
degree shall be admissible in touch-sanded C Plugged veneer.

Grade D veneer

General

Except as otherwise required in Sections 5.4.6.2 through 5.4.6.4, any number of plugs,
patches, shims, worm or borer holes, sanding characteristics and other characteristics
shall be permitted, provided they do not seriously impair the strength or serviceability of
the panels.

Growth characteristics

Tight knots in inner plies shall be permitted.

In D grade faces or backs, any number of tight knots not larger than 63.5 mm (2-1/2 in.)
across the grain shall be permitted. However, an occasional tight knot larger than

63.5 mm (2 1/2 in.) but not larger than 76.2 mm (3 in.) measured across the grain,
shall be permitted subject to the following provision:

a. Determine the Critical Section containing the knot. (See Section 2.14.)

b. Determine the aggregate width of all knots and knotholes occurring wholly within
the Critical Section. Other open characteristics and growth characteristics are not
included in this aggregate.

c. The knot is permitted if the aggregate width of all knots and knotholes in the Critical
Section does not exceed 254 mm (10 in.) in a 1220 mm (48 in.) wide panel and
proportionately for other panel widths.
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5.4.6.3 Open characteristics
Any number of knotholes up to 63.5 mm (2-1/2 in.) across the grain shall be permitted.
However, an occasional knothole larger than 63.5 mm (2-1/2 in.) but not larger than
76.2 mm (3 in.) measured across the grain shall be permitted subject to the following
provision:

a. Determine the Critical Section containing the knothole. (See Section 2.14.)

b. Determine the aggregate width of all knots and knotholes occurring wholly within
the Critical Section. Other open characteristics and growth characteristics are not
included in this aggregate.

c. The knothole is permitted if the aggregate width of all knots and knotholes in the
Critical Section does not exceed 254 mm (10 in.) in a 1220 mm (48 in.) wide panel
and proportionately for other panel widths.

Knotholes in sanded panels shall not exceed 63.5 mm (2-1/2 in.) across the grain in
veneer thicker than 3.2 mm (1/8 in.).

Knotholes shall not exceed 88.9 mm (3-1/2 in.) across the grain in veneers at least two
plies removed from the face or back plies of C-D, D-D and C-D Plugged grades having
five or more plies.

Splits measured at a point 203 mm (8 in.) from the end of the panel shall not exceed
254 mm (1 in.) in width, tapering to not more than 1.6 mm (1/16 in.) where split runs
full panel length; however, the maximum width within 203 mm (8 in.) of the end of the
panel (open end of split) shall not exceed the maximum width of knotholes permitted
within the grade.

Splits on panel faces and backs shall not exceed 6.4 mm (1/4 in.) in width where located
within 254 mm (1 in.) of parallel panel edge.

Voids due to missing wood on panel backs not otherwise specified in Section 5.4.6.3
shall not exceed the maximum width of knotholes permitted in the grade and the length
of such voids shall not exceed 152 mm (6 in.).

Wane not exceeding 203 mm (8 in.) in length and the width permitted for open
characteristics is allowed, providing that where occurring at edges of veneer sheets,
panel ply separation due to wane shall not exceed the limit equivalent to that permitted
for short and narrow inner plies in Section 5.8.3 for sanded panels, or Section 5.8.4 for
unsanded or touch-sanded panels.
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5.4.6.4 White pocket

5.5
5.5.1

Any area 610 mm (24 in.) wide across the grain and 305 mm (12 in.) long, in which
light or heavy white pocket occurs, shall contain not more than three of the following
characteristics, in any combination:

a. A 152 mm (6 in.) width of heavy white pocket.
b. A 305 mm (12 in.) width of light white pocket.

¢. One knot or knothole, 38.1 mm (1-1/2 in.) to 63.5 mm (2-1/2 in.), or two knots or
knotholes, 254 mm (1 in.) to 38.1 mm (1-1/2 in.). Knots or knotholes less than
254 mm (1 in.) shall not be considered. Sizes of any knot or knothole shall be
measured across the grain. Any repair in a white pocket area shall be considered
for grading purposes as a knothole.

Veneers and layers

Veneer thickness

Except as provided for in the following paragraphs, veneer shall be 2.5 mm (1/10 in.) or
thicker in panels with Performance Category of 3/8 rough (unsanded) thickness or over;
2.1 mm (1/12 in.) or thicker in panels with Performance Category of less than 3/8 rough
(unsanded) thickness. In no case shall veneers used in face or back layers be thicker than
6.4 mm (1/4 in.), or veneers used in inner layers be thicker than 7.9 mm (5/16 in.).

Veneer of 2.1 mm (1/12 in.) shall be permitted as crossbands in 5-ply, 5-layer panels
with Performance Category of 15/32 and 1/2 and in parallel-laminated layers as
provided for in 5.5.2.

Veneer of 1.6 mm (1/16 in.) shall be permitted for any ply in 5-ply Exterior type panels
with Performance Categories of less than 15/32; as the center only in other 5-ply panels;
and in a parallel laminated layer as provided for in Section 5.5.2.

Face and back veneers shall be a minimum thickness of 3.2 mm (1/8 in.) for panels with
Performance Category of 19/32, 5/8, 3, 4, and 5-ply, 3-layer panels of C-D, C-D Plugged,
C-C, C-C Plugged and Underlayment grades.

Further limitations on panel layup are provided in Section 5.8, Panel Constructions and
Workmanship.

The average veneer thickness shall conform to the limitations given in this Standard within
a tolerance of £5% of the specified nominal thickness measured dry before layup.

In lieu of veneer thickness requirements above, panels qualifying under workmanship
provisions of Section 5.8 and performance testing in accordance with Sections 5.8.6 or
5.8.7 shall be permitted.
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5.5.2 Parallel-laminated layers

Parallel-laminated outer layers shall only be used in C-C, C-D, D-D and Structural I
C-Cand C-D grades. Such layers shall consist of veneers 2.5 mm (1/10 in.) or thicker
in any combination not exceeding 6.4 mm (1/4 in.) total layer thickness. The face and
back plies or exposed plies of outer layers shall conform to the species group and grade
requirements for faces and backs, respectively, of the panel grade. The unexposed plies
of outer layers, or sub-face and sub-back plies, shall conform to the species group and
grade requirements for inner plies of the panel grade as specified in Tables 2 and 3 and
Section 5.6.5. The maximum split or gap in sub-faces and sub-backs shall be 6.4 mm
(1/4 in.) under the faces of Structural I C-C and C-D panels; 12.7 mm (1/2 in.) under the
faces of C-C, C-D and D-D grades and 12.7 mm (1/2 in.) under D backs.

Parallel-laminated inner layers in any grade shall consist of veneers 1.6 mm (1/16 in.)
or thicker in any thickness combination not exceeding 11.1 mm (7/16 in.) total layer
thickness. Individual plies in such layers shall conform to the species group and grade
requirements for inner plies of the panel grade.

In lieu of veneer thickness requirements above, panels qualifying under workmanship
provisions of Section 5.8 and performance testing in accordance with Section 5.8.6 or
Section 5.8.7 shall be permitted.

TABLE 2
EXPOSURE 1 PLYWOOD GRADES (PERMITS D GRADE VENEER)

Minimum Veneer Quality

Panel Grade Designations Face Back Inner Plies Surface
N-N N N C Sanded 2 sides
N-A N A C Sanded 2 sides
N-B N B C Sanded 2 sides
N-D N D D Sanded 2 sides
A-A A A D Sanded 2 sides
A-B A B D Sanded 2 sides
A-D A D D Sanded 2 sides
B-B B B D Sanded 2 sides
B-D B D D Sanded 2 sides
Underlaymente C Plugged D cC&D Touch-sanded
C-D Plugged C Plugged D D Touch-sanded
Structural | C-D See 5.6.5 Unsanded®
at:g:ﬁ;(;!;}[) Plugged, See 5.6.5 Touch-sanded
C-D C D D Unsanded®
D-De D D D Unsanded®

a. See Section 5.6.3 and Table 5 for special limitations.
b. See Section 5.8.4 for requirements.

c. Applicable only to panels qualified through performance testing per Section 5.8.6 (plus Section 6.2.2.3 of
PS 2-18) or PS 2-18.
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TABLE 3

EXTERIOR PLYWOOD GRADES® (DOES NOT PERMIT D GRADE VENEER)

Minimum Veneer Quality

Panel Grade Designations Face Back Inner Plies Surface

Marine (A-A, A-B, B-B, HDO, MDO) See 5.6.1 See regular
grades

(S;E).e,cxc,l(ixl.EB)ftEr-lg,rHDo, MDO) See 5.6.6 Sesr;ec?efqr
A-A A A C Sanded 2 sides
A-B A B C Sanded 2 sides
A-C A C C Sanded 2 sides
B-B (concrete form) B B C See 5.6.4
B-C (concrete form) B C C See 5.6.4
B-B B B C Sanded 2 sides
B-C B C C Sanded 2 sides
C-C Plugged® C Plugged C C Touch-sanded
C-C C C C Unsanded¢
HDO-Industrial A-A, B-B, B-C Cd
HDO-Concrete Forme A-A, B-B, B-C C
MDO-General B-B, B-C C
MDO-Concrete Forme B-B, B-C C
Special Overlays C C C -

a. Available also in Structural | classification as provided in Section 5.6.5.
b. See Section 5.6.3 and Table 5 for special limitations.

c. See Section 5.8.4 for requirements.

d. C Plugged for HDO-Industrial when intended for sign applications

e. For more clarification on concrete form grades, see Section 5.6.4.

5.5.3

5.6

5.6.1

Scarfed veneers

Scarfed veneers shall be permitted for any face, back, or inner ply except as provided in
Section 5.9. Scarfed joints shall not have a slope steeper than 1 to 8. Veneer in the scarf
area shall not contain characteristics which reduce its effective cross-section by more
than 20%. Veneer scarfed joints shall be bonded with a moisture-resistant adhesive.

Panel grades

The standard combination of the veneers described in Section 5.4 assembled into

the various panel grades shall be as provided in Tables 2 and 3, with the additional
requirements provided in Sections 5.6.1 through 5.6.7. The grain direction of the outer
layers shall be either parallel or perpendicular to the long dimension of the panel.

Marine

Marine grades shall meet the requirements of Exterior plywood and shall be of one of
the following grades: A-A, A-B, B-B, High Density Overlay or Medium Density Overlay,
all as modified in Sections 5.6.1.1 through 5.6.1.3.
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5.6.11

5.6.1.2

5.6.1.3

5.6.2

5.6.3

5.63.1

Species
Only Group 1 Douglas-fir and Western Larch veneers shall be used.
Veneers

Grade A faces shall be limited to a total of nine single wood repairs in a 1220 mm by 2440
mm (48 x 96 in.) sheet, or to a proportionate number in any other size as manufactured.

All inner plies shall be B grade or better and shall be full length and width.

All wood repairs shall be bonded with an adhesive meeting the Exterior performance
requirements of Section 5.7.2 and, in addition, shall be set in the panel using a technique
involving both heat and pressure.

When the inner plies consist of two or more pieces of veneer, the edges shall be straight
and square and shall not overlap.

Crossband gaps and edge splits

Neither edge of a panel shall have any crossband gap or edge split in excess of 3.2 mm
(1/8 in.) wide. Crossband gaps and edge splits per 2440 mm (96 in.) of crossband ply
shall not exceed four in number. End splits and gaps on either end of a panel shall not
exceed 3.2 mm (1/8 in.) in aggregate width.

There shall be no filling of crossband gaps and edge splits.

Decorative panels

Specialty panels with decorative face and veneer treatments which, except for the special
face treatment, meet all of the requirements of this Standard, including veneer qualities,
adhesive bond performance and workmanship, shall be considered as conforming to
this Standard. All grades in Tables 2 and 3 shall be permitted to be manufactured as
decorative grades.

An occasional butt joint used for decorative effect in veneer shall have a maximum width
of 152 mm (6 in.) and shall be limited to one panel face. Where butt joints occur, the
aggregate width of all knots and knotholes and two-thirds the aggregate width of all
repairs, including butt joints, shall not exceed 152 mm (6 in.) in any area 305 mm (12 in.)
along the grain by 1220 mm (48 in.) wide or proportionately for other widths.

Underlayment

Underlayment is plywood produced with touch-sanded faces to the following
requirements.

Exposure 1 Underlayment.

Face veneer shall be C-plugged grade 2.5 mm (1/10 in.) or thicker before sanding. The
veneer immediately adjacent to the face ply shall be C grade or better with no open
characteristics over 25.4 mm (1 in.) across the grain; except that veneer immediately
adjacent to the face ply shall be permitted to be D grade with open characteristics up to
63.5 mm (2-1/2 in.) across the grain provided the face veneer is of Group 1 or 2 species of
4.2 mm (1/6 in.) minimum thickness before sanding. Also see Table 5 requirements.
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5.6.3.2 Exterior Underlayment (C-C plugged or better).

5.6.4

Face veneer shall be C-plugged grade or better 2.5 mm (1/10 in.) or thicker before
sanding. The veneer immediately adjacent to the face ply shall be C grade or better
with no open characteristics over 25.4 mm (1 in.) across the grain except that veneer
immediately adjacent to the face ply shall be permitted to be C grade with open
characteristics up to 38.1 mm (1-1/2 in.) across the grain, provided the face veneer is of
Group 1 or 2 species of 4.2 mm (1/6 in.) minimum thickness before sanding. Also see
Table 5 requirements.

Concrete form panels

Face veneers shall not be less than B grade and back veneers shall not be less than

C grade. The face and back veneers shall be of the same species group. The face and
back veneers shall be designated in the trademark. Inner plies shall be not less than
“C” grade. This grade of plywood is produced in two classes, and panels of each class
shall be identified accordingly. Non-overlaid panels shall be sanded two sides and have
a mill-applied release agent unless otherwise agreed upon between buyer and seller.
For non-overlaid panels, Western Larch shall be excluded from use in the face plies of
concrete form plywood due to the excessive wood sugars that prohibit proper curing of
concrete. Species shall be further limited as follows and are applicable also to High Density
Overlaid Exterior and Medium Density Overlaid Exterior concrete form panels:

a. Class I — Faces of Group 1 species, crossband of Group 1 or Group 2 species, and
centers of Group 1, 2, 3 or 4 species.

b. Class IT — Faces of Group 1 or Group 2 species, and crossband and centers of
Group 1, 2, 3 or 4 species; or faces of Group 3 species of 3.2 mm (1/8 in.) minimum
thickness before sanding, crossband of Group 1, 2 or 3 species and centers of Group
1, 2, 3 or 4 species.
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5.6.5

5.6.6

5.6.7

5.6.7.1

Structural | panels

These panels are especially designed for engineered applications such as structural
components where design properties, including tension, compression, shear, cross-panel
flexural properties and nail bearing are of significant importance. Structural I shall

be produced as C-D, C-D Plugged, Underlayment or any Exterior grade (see Table 3).
Structural I panels shall meet all other requirements in this Standard for the applicable
types and grades and the additional requirements below:

a. All face, back and inner plies shall be Group 1 species as listed in Table 1.

b. Special limitations applying to Structural I (C-D, C-D Plugged, Underlayment) grade
panels are:

= In D grade veneers, white pocket in any area larger than the size of the largest
knothole, pitch pocket or split specifically permitted in D grade shall not be
permitted in any ply.

= Sound tight knots in D grade shall not exceed 63.5 mm (2-1/2 in.) measured across
the grain, except as provided in Table 5.

= Plugs, including multiple repairs, shall not exceed 102 mm (4 in.) in width.

Special Exterior

An Exterior panel that is produced from any species covered by this Standard. Except in
regard to species, it shall meet all of the requirements for Marine panels (see Section 5.6.1)
and be produced in one of the following grades: A-A, A-B, B-B, High Density Overlay, or
Medium Density Overlay.

Overlays

For overlaid plywood, the grade designation for face and back, as given in Table 3, refers
to the veneer directly beneath the overlay. All overlaid plywood shall be overlaid on two
sides unless identified as having one working face as specified in Section 7.3.c. When
only one side is overlaid (or when a backer sheet is applied), the back shall be C or better.
The surface of overlaid plywood shall be smooth, or uniformly textured, although some
evidence of underlying grain shall be permitted.

High Density Overlay — Concrete Form

HDO Concrete Form plywood shall be manufactured with thermosetting phenolic resin
impregnated cellulose-fiber sheet or sheets bonded to the working face. The overlay layer
shall consist of a sheet or sheets, containing not less than 52% phenolic resin content,
based on the volatile-free weight of fiber and resin. The thickness of resin-impregnated
materials for each working face shall be not less than 0.30 mm (0.012 in.) thick before
pressing and shall weigh not less than 290 g per m? (60 pounds per 1000 ft?) in the
ready-to-use condition. When the overlay layer is composed of MDO cushion sheet and
HDO cap sheet (or sheets), the MDO sheet shall be not less than 34% phenolic resin
content based on the volatile-free weight of resin and fiber, exclusive of bond line.
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5.6.7.2

5.6.7.3

5.6.74

5.6.7.5

High Density Overlay — Industrial

HDO Industrial plywood is typically used for highway signs or industrial applications.
HDO Industrial plywood shall be manufactured with thermosetting phenolic resin
impregnated cellulose-fiber sheet or sheets bonded to the working face. The overlay layer
shall consist of a sheet or sheets, containing not less than 45% phenolic resin content based
on the volatile-free weight of fiber and resin. The thickness of resin-impregnated materials
for each working face shall be not less than 0.30 mm (0.012 in.) thick before pressing

and shall weigh not less than 290 g per m? (60 pounds per 1000 {t?) in the ready-to-use
condition. When the overlay layer is composed of MDO cushion sheet and HDO cap sheet
(or sheets), the MDO sheet shall be not less than 34% resin content based on the volatile-
free weight of resin and fiber, exclusive of bond line.

Medium Density Overlay — Concrete Form

MDO Concrete Form plywood shall be manufactured with thermosetting phenolic resin
impregnated cellulose-fiber sheet or sheets bonded to the working face. The overlay layer
shall consist of a sheet or sheets, containing not less than 34% phenolic resin content
based on the volatile-free weight of fiber and resin, but exclusive of bond line. The
thickness of resin-impregnated materials for each working face shall be not less than
0.30 mm (0.012 in.) thick after pressing and shall weigh not less than 280 g per m?

(58 pounds per 1000 ft?) including both resin and fiber, but exclusive of bond line.
Unless otherwise agreed upon between buyer and seller, MDO Concrete Form plywood
shall be treated with a release agent.

Medium Density Overlay — General

MDO General plywood shall be manufactured with thermosetting phenolic resin
impregnated cellulose-fiber sheet or sheets bonded to the working face. The overlay layer
shall consist of a sheet or sheets, containing not less than 27% phenolic resin content
based on the volatile-free weight of fiber and resin, but exclusive of bond line. The
thickness of resin-impregnated materials for each working face shall be not less than
0.30 mm (0.012 in.) thick after pressing and shall weigh not less than 280 g per m?

(58 pounds per 1000 ft?) including both resin and fiber, but exclusive of bond line.

The resin-treated facing on the finished product shall be suitable for painting.

Special overlays

These are surfacing materials having resin systems, resin-treated fiber materials or special
characteristics that do not fit the particular description of High Density or Medium Density
overlays as given in Sections 5.6.7.1, 5.6.7.2, 5.6.7.3 or 5.6.74. Special Overlays shall meet
the adhesive bond requirements for overlaid plywood. (See Section 5.7.2.2.) Although
designed for a wide variety of uses, this overlaid plywood shall be Exterior, including the
base panel, bond of overlay to the panel, and the overlay itself. Panels shall be identified as
“Special Overlay.”
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5.7

5.7.1

5.71.1

5.7.2

Adhesive bond requirements for a panel or a lot

The adhesive bond shall meet the requirements below.

Exposure 1

A panel shall be considered as meeting Exposure 1 adhesive bond requirements of this
Standard if the test specimens taken from a panel average 80% wood failure or greater
when tested in accordance with Section 6.1.3. For qualification purposes, specimens
from at least 20 panels shall be sampled.

Lots represented by test panels shall be considered as meeting the requirements of this
Standard if the requirements of (a) and (b) are met:

a. The average wood failure of all test specimens, regardless of the number of panels
tested, shall be not less than 80%,

b. And:

1. When at least 10 panels are tested, at least 90% of the panels represented by the
test pieces shall have 60% wood failure or better,

2. When at least 20 panels are tested, at least 95% of the panels represented by the
test pieces shall have 30% wood failure or better, and

3. When fewer than 10 panels are tested, all panels represented by the test pieces
shall have 60% wood failure or better.

The requirements of Section 5.7.1 are applicable separately and independently to the
results obtained from the vacuum-pressure test (Section 6.1.3.2) and the boiling test
(Section 6.1.3.3). Specimens cut through localized characteristics permitted in the grade
shall be discarded. Test specimens showing delamination in excess of 3.2 mm (1/8 in.)
deep and 254 mm (1 in.) long shall be rated as zero (0)% wood failure.

Heat performance

Panels shall meet the heat performance requirements for Exterior adhesives. (See
Section 5.7.2.1.)

Exterior

When tested in accordance with Section 6.1.3, Exterior plywood shall be considered as
meeting the adhesive bond requirements of this Standard if the test specimens taken
from a panel average 85% wood failure or greater. For qualification purposes, specimens
from at least 20 panels shall be sampled.
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5.72.1

57.2.2

Lots represented by test panels shall be considered as meeting the requirements of this
Standard if the minimum requirements of (a) and (b) are met:

a. The average wood failure of all test specimens, regardless of the number of panels
tested, shall be not less than 85%,

b. And:

1. When at least four panels are tested, at least 75% of the panels represented by
the test pieces shall have 80% wood failure or better,

2. When at least 10 panels are tested, at least 90% of the panels represented by the
test pieces shall have 60% wood failure or better,

3. When at least 20 panels are tested, at least 95% of the panels represented by the
test pieces shall have 30% wood failure or better, and

4. When fewer than four panels are tested, all panels represented by the test pieces
shall have 80% wood failure or better.

The requirements of Section 5.7.2 are applicable separately and independently to the
results obtained from the vacuum-pressure test (Section 6.1.3.2) and the boiling test
(Section 6.1.3.3). Specimens cut through localized characteristics permitted in the grade
shall be discarded. Test specimens showing delamination in excess of 3.2 mm (1/8 in.)
deep and 254 mm (1 in.) long shall be rated as zero (0)% wood failure.

Heat performance

Exterior plywood shall be considered as meeting the requirements of this section if there
is no delamination in any specimen, except when occurring at a localized characteristic
permitted in the grade when tested in accordance with Section 6.1.3.4. When testing
overlaid plywood, blisters or bubbles in the surface caused by combustion shall not be
considered as delamination.

Overlaid plywood

The bond between veneers of overlaid plywood as well as the bond between the overlay
and the base panel shall meet the wood failure requirements described in Section 5.7.2
for Exterior plywood. In evaluating specimens for separation of the resin-treated face
from the plywood, fiber failure shall be considered the same as wood failure.
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5.8

Panel constructions and workmanship

Constructions for all panels shall conform to the minimum number of plies and layers
as set forth in Table 4. The proportion of wood with grain perpendicular to panel face
grain shall be not less than 33% nor more than 70% of the total panel thickness. The
combined thickness of inner layers in panels having 4 or more plies shall be not less
than 45% of the total panel thickness. For application of these requirements, the panel
thickness shall be the actual finished panel thickness and the veneer thickness shall be
the dry veneer thickness before layup.

The grain of all layers shall be perpendicular to the grain of adjacent layers and to the
ends or edges of the panel. The entire area of each contacting surface of the adjacent
plies, including repairs, shall be bonded with an adhesive in a manner to assure
compliance with the performance requirements for its type as set forth in the test
described in Section 6.

For the purpose of veneer repairing or edge joining, strings, ribbons or tapes up to

9.5 mm (3/8 in.) maximum width can occur in a bond line and shall be considered as
allowable localized characteristics in the evaluation of bond line test specimens. Wider
strings, ribbons or tapes shall not be used for veneer repairing or joining unless they are
pre-qualified to show bonding equal to the required bonding for the panel. Bond line
test specimens cut to include the strings, ribbons or tapes wider than 9.5 mm (3/8 in.)
shall not be discarded because of the presence of these materials.

Veneer strips shall not be joined by string stitching.

Rough or unsanded plywood shall be permitted to have paper tape on either face or back, or
both; except that, in C-C Exterior, no tape used for veneer splicing shall be permitted.

Shims or strips of veneer shall not be used to repair panel edge voids. However, filling
of permissible edge voids with synthetic fillers neatly applied shall be allowed, except
as prohibited in Marine grades. (See Section 5.6.1.) Staples or pins of metal or synthetic
material shall be prohibited.

Where face or back plies consist of more than one piece of edge joined veneer, gaps
between adjacent pieces shall be graded as splits.
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5.8.1

End butt joints shall only be used under the following conditions:
a. Decorative grades as provided in Section 5.6.2.

b. Butt joints having a total aggregate width not exceeding the width of the panel shall
occur in the center ply of 5-ply, 5-layer panels. The butt joints shall be perpendicular
to the grain of the panel face and back plies. The use of butt-jointed centers shall
be allowed in Exposure 1 sanded grades in panels with Performance Category up
to and including 1/2, and in D-D, C-D and C-D Plugged panels with Performance
Category up to and including 3/4. End butt joints shall not be used in Structural 1
panels. Panels with butt joints in center plies shall be marked “butt-jointed center” as
specified in Section 7.3.

Plywood shall be free from blisters, laps and other characteristics, except as expressly
permitted in Section 5.8 and its subsections. Panels shall have no continuous holes or
through openings from face to back.

Crossband gaps and center gaps

Crossband gaps or center gaps, except as noted for plugged crossband and jointed
crossband, shall not exceed 25.4 mm (1 in.) in width for a depth of 203 mm (8 in.)
measured from panel edge. The average of all gaps occurring in a panel shall not exceed
12.7 mm (1/2 in.). Where inner layers are thicker than 6.4 mm (1/4 in.), gaps in the
laminated plies shall be offset 25.4 mm (1 in.) if over 6.4 mm (1/4 in.) wide.

Where plugged inner plies are specified, inner plies shall be of C Plugged veneer, and
gaps between adjacent pieces of inner plies shall not exceed 12.7 mm (1/2 in.).

Where jointed inner plies are specified, gaps between pieces of inner plies shall not
exceed 9.5 mm (3/8 in.), and the average of all gaps occurring in a panel shall not exceed
4.8 mm (3/16 in.).
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TABLE 4
PANEL CONSTRUCTIONS (MINIMUM NUMBER OF PLIES AND LAYERS)
Finished Panel
Performance Category
Panel Grades Range Back Inner Plies
Exterior
Marine
kit ; ;
Over 3/8 through 3/4 5 5
B-C Concrete form Over 3/4 7 7
HDO Industrial A-A, B-B, B-C ver
HDO Concrete Form A-A, B-B, B-C
MDO Concrete Form B-B, B-C
Exposure 1
N-N, N-A, N-B, N-D, A-A, A-B, A-D, B-B,
B-D
3;325;?!&{?' C-D Plugged and Through 3/8 3 3
Exterior Over 3/8 through 1/2 4 3
A-A, A-B, A-C, B-B, B-C 8ver 17;5 through 7/8 2 g
Structural | (C-C and C-C Plugged) ver
(See 5.6.5)
MDO General B-B, B-C
Special Overlays
EXpSSUC;'e |] ; Through 1/2 3 3
ExTeri:)rer aymen Over 1/2 through 3/4 4 3
C-C Plugged Over 3/4 5 5
Exposure 1
g:g oaed Through 5/8 3 3
D-D 99 Over 5/8 through 3/4 4 3
5 Over 3/4 5 5
Exterior
C-C
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5.8.2 Veneer requirements

The veneers used in each ply of each panel and the completed panel shall conform with the
applicable veneer grade and with the construction and workmanship requirements given
herein. Additionally, in recognition of the requirements of selected end uses, the type and

frequency of specific characteristics shall be further limited for grades in Table 5.

TABLE 5

CHARACTERISTICS PROHIBITED OR RESTRICTED IN CERTAIN PANEL GRADES

Panel Grade Designation

Description and Number of Characteristics Per Panel

N-N, N-A

No crossband laps adjacent to faces and backs

N-B

No crossband laps adjacent to N faces
No more than 2 crossband laps adjacent to B grade side (Section 5.8.3)
Laps are limited to 4.8 mm (3/16 in.)

N-D

No crossband laps adjacent to faces
No more than a total of 2 of any combination of the following:
= Knothole in D veneer over 63.5 mm (2-1/2 in.) but not over 76.2 mm (3 in.)

= Splitin D veneer over 12.7 mm (1/2 in.) but not over 25.4 mm (1 in.)

= Crossband lap adjacent to backs

Underlayment and
C-C Plugged

No knotholes in veneer adjacent to face over 25.4 mm (1 in.) across the grain
where C grade is required per Tables 2 and 3

No knotholes in veneer adjacent to face over 63.5 mm (2-1/2 in.) where D grade
is permitted or over 38.1 mm (1 1/2 in.) where C grade is permitted per Section
5.6.3

No laps adjacent to face

Structural | C-D

No splits in faces over 6.4 mm (1/4 in.)
No splits in backs over 12.7 mm (1/2 in.)

No more than a total of 2 of any combination of the following:
= Knothole in C veneer over 25.4 mm (1 in.) but not over 38.1 mm (1-1/2 in.)

= Knot in D backs over 63.5 mm (2-1/2 in.) but not over 76.2 mm (3 in.)
= Knothole in D veneer over 63.5 mm (2-1/2 in.) but not over 76.2 mm (3 in.)
= Crossband lap adjacent to faces (See Section 5.8.4)

= Crossband lap adjacent to backs (See Section 5.8.4)

Structural | C-D Plugged

No splits in backs over 12.7 mm (1/2 in.)
No more than a total of 2 of any combination of the following:
= Knot in D backs over 63.5 mm (2-1/2 in.) but not over 76.2 mm (3 in.)

= Knothole in D veneer over 63.5 mm (2-1/2 in.) but not over 76.2 mm (3 in.)
= Crossband lap adjacent to faces (See Section 5.8.4)

= Crossband lap adjacent to backs (See Section 5.8.4)

Structural | Underlayment

No knotholes in core veneer next to face over 25.4 mm (1 in.)

No crossband laps adjacent to faces

No splits in backs over 12.7 mm (1/2 in.)

No more than a total of 2 of any combination of the following:

= Knot in D backs over 63.5 mm (2-1/2 in.) but not over 76.2 mm (3 in.)

= Knothole in D veneer over 63.5 mm (2-1/2 in.) but not over 76.2 mm (3 in.)

= Crossband lap adjacent to backs (See Sections 5.8.3, 5.8.4)
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5.8.3

5.8.4

Sanded panels

Unless otherwise specified, sanded plywood shall be sanded on two sides. Sanding
characteristics for N, A, B and C Plugged faces shall be as given in Section 5.4. Exposed
N, A and B veneer surfaces of panels shall have the bark or tight surface out. Plies directly
under the surface of overlaid panels are not considered exposed veneers. Faces and backs
of panels shall be full width and full length; except that C grade and D grade backs shall
be permitted to be narrow on one edge or short on one end only, but by not more than
3.2 mm (1/8 in.) for half the panel length or width. Inner plies shall be full width and
length; except that panels other than Marine shall be permitted to have one edge or end
void not exceeding 3.2 mm (1/8 in.) in depth and 203 mm (8 in.) in length per panel.
Except as otherwise specified in Table 5 for specific panel grade designations, crossband
veneers not exceeding 3.2 mm (1/8 in.) in thickness shall be permitted to be lapped but
by not more than 4.8 mm (3/16 in.) when adjacent to faces, or 12.7 mm (1/2 in.) when
adjacent to backs, and provided such laps create no adjacent visible openings. Sanding
characteristics resulting from crossband laps shall not be permitted in panel faces.

Unsanded and touch-sanded panels

Grade C or D veneers shall be permitted to be lapped by not more than 12.7 mm (1/2 in.)
provided such laps shall create no adjacent visible opening. Additional limitations on laps
adjacent to panel faces and backs are included in Table 5. All plies of C-D and D-D panels
shall be full length and full width except that no more than half the length of one edge nor
half the width of one end shall be permitted to contain short or narrow plies, provided:

a. Such plies shall not be short or narrow by more than 4.8 mm (3/16 in.) except that
crosshands shall be permitted to be short by 12.7 mm (1/2 in.) and centers shall be
permitted to be narrow by 12.7 mm (1/2 in.) provided they taper to within 4.8 mm
(3/16 in.) or less of the panel edge in 203 mm (8 in.).

b. When short or narrow by more than 4.8 mm (3/16 in.), the aggregate area in the
plane of the plies of such edge characteristics shall not exceed 39 cm? (6 in.?) in the
entire panel.

c. Such edge characteristics shall not occur in more than one ply at any panel cross
section.

In grades other than C-D and D-D, backs shall be permitted to be narrow on one edge
or short on one end only, but by not more than 3.2 mm (1/8 in.) for half the panel
length or width; inner plies shall be full width and length except that one edge or end
void not exceeding 3.2 mm (1/8 in.) in depth and 203 mm (8 in.) in length per panel,
shall be acceptable.
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TABLE 6
SPAN RATINGS FOR SHEATHING AND SINGLE-FLOOR PANELS BASED ON PRESCRIPTIVE
SPECIFICATIONS (FOR SPECIAL PLY-LAYER AND SPECIES REQUIREMENTS APPLICABLE TO
STRUCTURAL | PANELS, SEE SECTION 5.6.5 AND TABLE 4. FOR CROSSBAND AND TOTAL INNER PLY
THICKNESS PROPORTION REQUIREMENTS, SEE SECTION 5.8.)
Minimum Minimum Face & Back Veneer Thickness
Panel Number Before Pressing, for Species Group® Inner Ply
Span Performance of Plies- Species
Rating® Category Layers 1 2 3 4 Group
Sheathing Panels (C-D, C-C)
2.1 mm 2.1 mm 2.1 mm 2.1 mm
12/0 5/16 3-3 (1/121n) (1/121in) (1/121n) (1/12in) 12 30r4
2.1 mm 2.1 mm 2.1 mm
60 5/16 3-3 (1/12/in) (1/121in) (1/121n) (© 1,2,30r4
2.1 mm 2.1 mm 2.1 mm 2.1 mm
11/32 3-3 (1/12'in) (1/12'in) (1/12/in) (1/12in)  1+%3o0rd
2.1
5/16 3-3 i /]Qmi:_) (c) (9 (c) 1,2,30r4
. 2.1 mm 2.1 mm 2.5 mm
20/0 11/32 3-3 (1/121n) (1/121in) (1/101in) (© 1,2,30r4
2.5 mm 2.5 mm 2.5mm 2.5mm
3/8 3-3 (1/10in) (1/10in) (1/10in) (1/10in) 112304
2.5
3/8 3-3 R /10mi:) (0) (c) (©) 1,2,30r4
2.5 mm 2.5 mm
24/0 13/32 3-3 (4710 in) (1710n) (0) (©) 1,2,30r4
2.5 mm 2.5mm 2.5mm 2.5 mm
12 3-3 (1/10in) (1/10in) (1/10in) (1/10in) 2 3or4
2.5 mm 4.2 mm
1/2 3-3 (1710 in) (1/6 in) (© (@ 1,2,30r4
2.5 mm 2.5 mm 4.2 mm
32/16 17/32 3-3 (4710 in) (4710in) (176 ) (9) 1,2,30r4
5/8 3-3 (d) (d) (d) (d) 1,2,30r4
4.2
5/8 3-3 (d) k /6”;:3 (0) (©) 1,2,30r4
2.5 mm 3.2 mm 4.2 mm
21/32 3-3 (1/10'in. (1/8n.) (1/6 in. (© 1,2,30