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CEAHING RIGHT ™

Wood is good. 1t is the earth’s natural, enevgy etficient and renewable
building marerial.

Engineered wood is a better use of wood. Tt uses less wood to make

more wood products.

That's why using APA trademarked plywood, otiented strand board and APA EWS
glued laminated timbers is the right thing to do.

A few facts about wood,

= We're not running out of trees. One-third of the United States land base —

731 million acres - is covered by lorests. About twosthirds of that 731 million acres is
snitable lor repeated planting and harvesting of timber. But only about hall of the land
siitable for growing timber s open to lopging, Most of that harvestable acreage also is

open to other uses, such as camping, hiking, hunting, etc.

« We're growing more wood every day. American kindowners plant more than

iwo billion trees cvery year, In adldition, millions of trees sced naturally. The forest
oroducts industry, which comprises about 15 percent of [orestland ownership, is
responsible for 41 percent of réplanted forest acreage. That works out to more than one
billion trees a year, or about three million trees planted every day. This high rate of
replanting accounts for the fact that each year, 27 percent more timber is grown

than is harvested,

* Manufacturing wood is energy . : r s f :
ercent of Percent of -

efficient. Wood products madf_: up Materic) - Production’ “Energy Use . *
47 percent of all industrial raw materials :
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manufactured in the United States, yet

consumed only 4 percent of the energy

needed to manufacture zll industrial raw Alyminym 2 : 8
materials, according to a 1987 study. ' '

* Good news for a healthy planet. For every ton of wood grown, a young forest

produces 1.07 tons of oxygen and absors 1.47 tons of carbon dioxidle.

Wood. It's the right product for the environment.

NOTICE:

The recommendations in
this guide apply only fo
ponels that bear the APA
trademork. Only panels
bearing the APA trademark
are subject fo the ‘
Association’s quality
auditing program.




PA structural wood panel systems -

dare among the most widely used

engineered wood products on the

construction market. These time
tested panel products are used in
traditional wood-frame construction
and in combination with other
engineered wood products and systems.
And with good reason. For low in-place
cost, versatility, and superior '
performance, APA plywood, oriented
strand board, and composite panels
are simply hard to beat.

This guide from APA — The Engineered
Wood Association is designed as a
handy. reference manual for panel
specifiers and users in both residential
and commercial/industrial construction.
It contains up-to-dﬁte information on

- panel grades, including APA

Performance Rated Panels, specification

practices, floor, wall and roof sjrstenﬁ;_ '
diaphragms and shear walls, fire-rated .

systems and methods of finishing. It also

includes recommendations for Code
Plus, an APA program that promot'e's'
quality construction in floors, waﬂs

. and roofs. '

If what you want to know about
structural panel construction systems
isn't fully explained here, chances are it

is in one of our many other publications.
Simply write for the appropriate title or i

titles cited throughout this publication.

- Or for individual assistance with specific *

 design questions or problems, contai':t"%.f
. the nearest APA regional ﬁeld oﬂ‘ice L

M listed on the back cover,
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TABLE 2

GUIDE TO APA PERFORMANCE RATED PANELSI®) (b}
FOR APPLICATION RECOMMENDATIONS, SEE FOLLOWING PAGES.

APA RATED SHEATHING

APA

Typical Tradernark

APA

THE ENGINEERED THE FNGINEERED
WOoOoD ASSCCIATION WOOD ASSOCTATION
RATED SHEATHING RATER SHEATHIG
AQJ20 19528 DAF{E THE NCH
SIZED FOA SPACING SIZED FOR SPACING
EXPOSIURE 1 EXPOSURE 1

PS5 2:92 SHEATKING
PAP-198 HUD-UM-S0C

]
PRP-108 HUL-UM-40C

.‘Q
=

Specially designed for subflooring and wall ond roof sheathing.

Also good for a broed range of other construction and industrial
applications. Can be manufactured as plywoad, as o composite,

or as OSB, EXPOSURE DURABILITY CLASSIFICATIONS: Exterior,
Exposure 1, Exposure 2. COMMON THICKNESSES: 5/16, 3/8, 7/16,
15/32,1/2,19/32, 5/8, 23/32, 3/4.

APA STRUCTURAL |

RATED SHEATHINGIS APA

APA

- THE ENGINEERED THE ENGINEERED
Typical Trodemark WODD ASSGUATION  WOOD ASSOCATION
e
m—
RATED SHEATHING RATED SHEATHING
STRUCTURAL ¢ 32/16 1552 INCH
32/1 6 15/32 INCH $1ZED FOR SFACING
SIZED FOR SPACING
D S EXPOSURE 1
eevmrmrer 060 wwwwwres  STRUCTURAL | RATED
PS1-85 C-0 PRP-188

DMPFHRAGMS-SHEAR WALLS
PANELIZED ROFS -
PRP-108 HUD-LM-406

———

Unsanded grode for use where shear ond cross-panel strength
properties are of maximum impoertance, such as panelized roofs

ond diaphragms. Con he manufactured as plywood, as a composite,
or as OSB. EXPOSURE DURABILITY CLASSIFICATIONS: Exterior,
Exposure 1. COMMON THICKNESSES: 5/16, 3/8, 7/16, 15/32, 1/2,
19/32, 5/8, 23/32, 3/4.

APA RATED STURD-I-FLOOR
Typica! Trademark

THE ENGINEERED
WOOD ASSGCIATION

APA

THE ENGINEERED
WOOD ASSOCIAYION,

RATED STURD-1-FLOOA
24 oc 23132 INCH
SIZED FOR SPAGING
245 HET WIDTH 4742
EXPOSURE 1
a0o

RATED STUAD-}-FLOOR
20 ge 19A21HCH

SIZED FOR SPACIHU
T&G NET WiBTH 47-172

P8 2-02 SINGLE FLOGA

PRP-108 RUD-UM-43C
————————

PRAP-106 HUD-UM-40C

m
=
=l
ﬂg
Qg
m
iy

Specially designed as combination subfloor-underlayment. Provides
smooth surface for applicdtion of corpet and ped and possesses high
concentrated and impact lood resistance. Can be manufactured as
plywood, s a composile, or as OSB. Availoble square edge or tongue-
and-groove. EXPOSURE DURABILITY CLASSIFICATIONS: Exterior,
Exposure 1, Exposure 2. COMMON THICKNESSES: 19/32, 5/8,
23/32,3/4,1,1-1/8.

For exterior siding, fencing, etc. Can be manufactured as plyweod,

APA RATED SIDING
Typical Trademark

APA

THE ENGINEERED
WooD ASSOCIATION

APA

THE ENGINEERED
WOOD ASSOTIATION

as a compaosite or as on overlaid OSB. Both panel and lap siding
available. Special surfuce freatment such as V-groove, channel groove,

RATED SIDING

24 pg 1932 NCH
SIZED FAR SPAGING

EXFOSURE 1

mamsnme (100 s
PAP-10D HUD-UW-43C
re—————

RATED SIDING
303-1B-5/W
11732 INTH
16 06 crove
S12ED FOR SPACIND
EXTERIOR

deep groove (such as APA Texture 1-11), brushed, rough sawn and
overlaid (MDO} with smooth- or texture-embossed face. Spon Ratfing
{stud spacing for siding qualified for APA Sturd-1-Wall applications)

and face grade clossification (for veneer-faced siding) indicated in
trodemark. EXPOSURE DURABILITY CLASSIFICATION: Exterior.
COMMON THICKNESSES: 11/32, 3/8, 7/16, 15/32, 1/2, 19/32, 5/8.

——
PS1-85 PRP-108
FHA-UM-B4

{o) Specific grades, thicknesses and exposure durability classifications may be
in imited supply in some areas. Check with your supplier befere specifying.

{b) Specify Performence Raled Penels by thickness and Span Rafing.

Span Ralings are based on ponel strength and siiffness, Since these properties
are ¢ function of panel composition and configuralion as well as thickness,
the some Span Roting may appear on parels of different thickness.
Conversely, panels of the same thickness moy be merked with

difierent Span Ratings.

fi.
5

{c) All plies in Structural | plywood ponels are special improved grades and
panels marked PS 1 are limited to Group 1 species. Other panels marked
Structuro! | Roted qualify through special perfermence testing. Structural |1
plywood panels are also provided for, but rarely manufactured. Application
recommendations for Structural |} plywoed are identical to those for

APA RATED SHEATHING plywood.



TABLE 3
CONTINUED

APA UNDERLAYMENT _—=
Typical Trademark APA
WEOE ASEBIAT o

URDERLAYMENT
GRAUP 1
EXPOSURE 1

5195

APA C-C PLUGGED/s!
Typicel Trademark

APA

THE ENGINEERED
WOOD ASSOCIATION
C-C PLUGBER
GROLP 2
EXTERIOA

L[| P

P§1.35

APA C-D PLUGGED
Typica! Trademark

APA

THE ENGINEERED:
WOOD ASSOCIAFION
—————————
C-D PLUGHER
GROUP 2

EXPOSURE 1

{o) Specific plywood grades, thicknesses and exposure durahility classifications
may be in fimifed supply in some areas. Check with your supplier before
specifying.

{b} Sanded Exterior plywood panels, C-C Plugged, C-D Plugged ond
Underloyment grades can also be monufactured in Structural |

{all plies limited to Group 1 species}.

{c) Seme manufacturers also produce plywood panels with premium N-grode
veneer on one or both faces. Availoble only by special order. Check with
the manufaciurer.

(d Some panels 1/2 inch and thicker are Span Rated and do not contain
species group number in frademark,

For applicalion over structyral subfloor. Provides smocth surfoce for
application of carpet and pad and possesses high concentrated

and impact load resistance. For areas to be covered with resilient
flooring, specify panels with “sanded face.”(e} EXPOSURE DURABILUTY
CLASSIFICATIONS: Interior, Exposure 1. COMMON THICKNESSES():
1/4, 11/32, 3/8,15/32, 1/2,19/32, 5/8, 23/32, 3/4.

For use s on underloyment over struciural subfloor, refrigerated or
controlled aimosphere storage rooms, pallet fruit bins, tanks, boxcar
and tuck fioars and linings, cpen soffits, and other similar applicotions
where confinuous or severe moisture may be present. Provides smooth
surface for application of carpet and pad and possesses high concen-
trated and impact load resistance. For areas to be covered with resilient
flooring, specify ponels with “sanded face. "t} EXPOSURE DURABILITY
CLASSIFICATION: Exterior. COMMON THICKNESSESH! : 11/32, 3/8,
15/32,1/2,19/32, 5/8, 23/32, 3/4.

For open soffits, built-ing, cable reels, separator boards and other
interior or protecied epplications. Not a substitute for Underlayment or
APA Rated Sturd-l-Floor as it lacks their puncture resistence. EXPOSURE
DURABILITY CLASSIFICATIONS: Interior, Exposure 1. COMMON
THICKINESSES: 3/8, 15/32, 1/2, 19/32, 5/8, 23/32, 3/4.

(e} Also ovailabie in Underlayment A-C or Underlayment B-C grades, marked
either “touch sanded” or "sanded face.”

{f) For nonstructural floor underlayment, or other applicalions requiring
impraved inner ply construction, specify panels marked either “plugged
inner plies”

{may also be designated plugged crossbands under face or plugged
crossbands or corel; or “meets underloyment reguirements.”

{g} Also may ke designated APA Underlayment C-C Plugged.




TABLE 4

GUIDE TO APA SPECIALTY PLYWOOD PANELS!c} :
FOR APPLICATION RECOMMENDATIONS, SEE FOLLOWING PAGES.

APA DECORATIVE Rough-sawn, brushed, grooved, or stricted faces. For paneling, interior
Typical Trademaork A PA accent walls, built-ins, counter facing, exhibit displays. Can olso be -
e EnoNeERED made by some manufacturers in Exderior for exterior siding, gable ends,
WOOD ASSOCIATION fences and other exterior applications. Use recommendations for
DECORATIVE Exterior panels vary with the particular product. Check with the
GROUP 2 menufaciurer. EXPOSURE DURABILITY CLASSIFICATIONS: Inferior,
EXPOSURE 1 Exposure 1, Exterior. COMMON THICKINESSES: 5/16, 3/8, 1/2, 5/8. -

R |
P5 185

——————
————t——

APA HIGH DENSITY QVERLAY (HDO)(®! Has a hard semi-opaque resin-fiber overlay on both faces. Abrosion
Typical Trademark resistant. For concrele forms, cobinets, countertops, signs, tanks.
’ Also available with skid-resistant sereen-grid surfoce. EXPOSURE
‘ HDO s A-A » G-1 » EXT-APA « 000 * PS 1-95 J D/L;RA!?ILITY/;:LASSIFICATION: Exierior. COMMON THICKMESSES: 3/8,
1/2, 5/8, 3/4.

APA MEDIUM DENSITY OVERLAY (MDO) (b Smooth, opuque, resin-fiber overlay on one or both faces. Ideal base
Typica! Trademark AaAPA for paint, both indoors and outdoors. For exterior siding, paneling,
Wi ENGIHERED  shelving, exhibit displays, cabinets, signs. EXPOSURE DURABILITY
— : U CLASSIFICATION: Exferior. COMMON THICKNESSES: 1 1/32, 3/8,

M. D. OVERLAY
BHOUP 1 - ..15/32, 1/2, 19/3.2"5_/8' 23/32, 3/4.

EXTEAIOR

e (100 amem
PS 105

T ———

APA MARINE Ideal for boat hulls, Made only with Dougtas-fir or western larch.

Typical Tredemark : Subject to special limitations on core gaps and face repairs. Also
available with HDO ar MDO faces. EXPOSURE DURABILITY
CLASSIFICATION: Exterior. COMMON THICKINESSES: 1/4, 3/8,

[MARINE + A-A EXT-APA+PS 1-05] V2 5/% 3/4.

APA B-B PLYFORM CLASS 1B} Concrete form grades with high reuse factor. Sanded both faces and
Typical Trademark APA  mil-oiled unless otherwise specified. Special restrictions on species.
WHESNCINEERED | Also available in HDO for very smooth concrefe finish, and with
special overlays. EXPOSURE DURABILITY CLASSIFICATION: Exterior.

T .
BB cass1 COMMON THICKNESSES: 19/32, 5/8, 23/32, 3/4.

EXTERIOR

vt 000 s
95

————

APA PLYRON " Hardboard face on both sides. Focés tempered, untempered, smooth
Typico! Trademark or screened. For countertops, shelving, cabinet doors, flooring.
EXPOSURE DURABILITY CLASSIFICATIONS: Interior, Exposure 1,

[;LYFGON - EXPOSURE 1-APA 0@ Exterior. COMMON THICKNESSES: 1/2, 5/8, 3/4.

(o} Specific plywood grades, thicknesses and exposure durability dlossifications (b} Can clso be manufaciured in Structural | {oll plies limited to
may be in limited supply in some areas. Check with your supplier Group 1 species}. .
before specifying.
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SELECTING
AND SPECIFYING
APA PANELS

Manufacruring and
Performance Standards

Panels for construction and industrial
applications can be manufactured in
a variety of ways — as plywood
{cross-laminated wood veneer), as
composises {veneer faces honded to
wood strand cores), or as oriented
strand board (OSB).

Some plywood panels are manufactured
uridler the detailed manufacturing speci-
fications or under the performance
testing prosisions of Voluntary Product
Standard PS 1-93 for Construction and

Industrial Plywood, developed coopera- .

tively by the plywood industry and the
.S, Departmert of Commerce. Other
plywood panels, however, as well as
composite and OSB panels, are
manufactured under the provisions of
APA PRE-10R, Performance Standards

and Policies Tor Structural-Use Panels, or

under Voluntary Product Standard

PS 2-92, Performance Standard for
Wood-Based Struceural-Use Panels,
that establish performance criteria for-
specific designated construction
applications,

These APA Performance Rated Pancls
are easy to use and specify because the
recommended end use and maximum
support spacings are clearly indicated
in the APA trademark. By broadening
the range of panel conliguration and
composition, APA Performance Rated
Pancls allow more efficient use of raw
materiats. APA PRI¥108 Performance .
Standards are recognized by the
National Evaluation Service and
HUD.® PRP-108, PS-1 and/or the PS-2
grade conformance where applicable are
given in the lower pertion of the APA

TABLE 1
VENEER GRADES

porallel to grain, permitted. Wood or synthetic repairs permitted. May be used for nafural

ﬁ Smoalh, painiobie. Not more then 18 neatly made repoirs, boat, sled, or router type, and

finish in less demending applications.

Wood or synthetic repairs penmilted. Some minor splits permitied.

B Solid surlace. Shims, sled or rouler repairs, and tight knois to 1 inch across grain permitled.

Improved C veneer with splits limited o 1/8-inch width and knothofes or other open defects
limited to 1/4 x 1/2 inch. Wood or synthelic repairs permitted. Admits some broker grain.

width of knots and knotholes is within specified limits. Synthefic or wood repairs. Discol-
orafion and sanding defecis that do not impair strength permitted. Limited splits allowed.

$fitching permitted.

C Tight knots to 1-1/2 inch. Knotholes to 1 inch ocross grain and some fo 1-1/2 inch if total

specified limits. Limited splits ore permitted. Stitching permitted. Limited to

Exposure 1 or Inferior panels.

D Knots and knotholes 1o 2-1/2-inch widih across grain and 1/2 inch larger within

trademark. Plywood pancls, depending
on ghueline classilication, vencer species
and thickness, etc., are in many
instances identical to panel grades as
defined in Product Standard PS 1-95,

Typical APA Performance Rated Panel
trademarks are illustrated and explained
on page 6.

Grade Designations

Structural panel grades are generally
identified in terms of the veneer grade
used on the face and back of the panel
(e.g., A-B, B-C, ete), orby a name sug-
gesting the panel’s intended end use.
{c.g., APA RATIZD SHUEATHING, APA
RATED STURD-I-FLOOR, etc.). Sce
Tables 2-4.

Veneer grades define venecr appearance
in terms of natural unrepaired growth
characteristics and allowable number
and size of repairs that may be made
during manufacture. See Table 1.

The highest quality commonly available
veneer grade is A. The minimum grade
of veneer permitted in Exterior plywood
is C-grade. D-grade veneer is used in
panels intended for interior use or

applications protected from permanent
exposure 1o weather.

Sanded, Unsanded and
Touch-sanded Panels

Panels with B-grade or better veneer
faces are always sanded smooth in
manufacture to {ulfill the requirements
of their intended end use — applications
such as cabiners, shelving, furniture,
built-ins, etc. APA RATED SHEATHING
panels are unsanded since a smooth
surface is not a requirement of their
intended end use. Still other panels ~
ATA UNDERLAYMENT, APA RATED
STURD-I-FLOOR, APA C-D PLUGGED,
and APA C-C PLUGGED - require only
rouch sanding for “sizing” to male the
panel thickness more uniform.

Unsanded and touch-sanded panels,
and panels with B-grade or better veneer
on one side only, usually carry the APA
trademark on the panel back. Panels
with both sides of B-grade or better

veneer, or with special overlaid surfaces *

(such as HIGH DENSITY CVERLAY)
usually carry the APA trademark on the
“panel edge.




Exposurc Durability

APA trademarked panels may be
produced in four exposure durability
classifications — Exterior, Exposure 1,
Exposure 2, and intertor. The exposure
durability classification relates 1o glue
bond, and thus to structural integrity.
Since aesthetic (nonstructural) attributes
ol panels may be compromised to some
degree by exposure to weather®, instal-
lation recommendations in this publica-
tion are designed to provide optimum
overall perlormance.

Exterior panels have a fully waterpreof
bond and are designed for applications
subject to permanent exposure to the
weather or to meistuse,

Fxposure I pancls have a [ully water-
proofl bond and are designed lor appli-
cations where long construction delays
may be expected prior to providing
protection. Exposure 1 panels are made
with the same extetior adhesives used in
Exterior panels. Howeven, beeause other
compositional factors may alfect bond
performance, only Extertor panels
should be used for permanent exposure
to the weather.©

NOTE: Plywood APA Rated Sheathing

Exposure 1, commonly called *CDX" in the wade,
is sometimes mistaken as an Exterior panel and
crroncously used in applications for which it does
not possess the required resistance 1o weather.
“CK" should enly be uscd lor applications as
eutlined under Exposure 1 above, Tor shearhing
grade panels that will be exposed permancently to
the weather, specily APA Raied Sheathing Exterior
{C.-C Exterior plywood under PS 1)

Exposure 2 panels (identified as Interior
type with intermediate glue under PS 1)
are intended for protected construction
applications where potendal for condi-
tions of high humidity and water leak-
age exist.

Interior panels which lack further glue-
line information in their trademarks are
manufactured with interior glue and are
intended for interior applications only.

- APA

APA

APA

THE ENGINEERED" Lo * THE ENGINEERED THE ENGINEERED
woob ASSOCMI’ION_ WOOD ASSOCIATION woob ASSOCIATION
1 ~— RATED STURD-I-FLOOR 1 —— RATED SHEATHING 1 —— RATER SIDING

2 —24 g 2382 INCH— L]
S1ZEG FOR SPAGIHG

2 — A§/24 23R2INcH — 6

303-131.15 nz"mcu —9 6
2 — 16 0% @awr—10

- y SI2E0 FOR SPACING
3 T ey ™ 4 ——" EXPOSURE 1 SIZED FOR SPALING
7 e B 4 BXEMOR
5 — 15 LUERLAYMENT F) R i —- 11 5 P 185 PRPA0R —38 1
—_ f pl—

CONSTRUCTION SHEATHING — 12

R ————

13— 2R48/2F24

14

17.5mm
CSA 0325

15— | o |

Panel grade

Span Rating
Tongue-and-grogve

Exposure durability classification
Product Standard

Thickness

Mill.number -5 .

APK's Performaice Rated Pansl
Standord

00~ O U e GO BRY e

Group Number

Plywood can be manufaciured from
aver 70 species of wood, These species
are divided on the basis of strength and
stiffness into five Groups under
Voluntary Product Standard PS 1-83.
Strongest species are in Group 1; the »
next strongest in Group 2, and so on.
The Group number that appears in the
trademark on some APA trademarked
pancls - primarily sancled grades —is
based on the species used for face and
back veneers. Where [ace and back
veneers are not from the same species
Group, the higher Group number is
used, except for sanded panels 3/8-inch-
thick or less and Decorative panels of
any thickness. These are identilied by
face species because they are chosen
primarily [or appearance and used in
applications where structural integrity is
not critical. Sanded panels greater than

3/8 inch are identified by face species if

C ar D grade backs are at least 1/8 inch
and are no more than one species group

9 Siding face grode
10 Species group number
11 HUD/FHA recognition
12 Panel grade, Canadian standard

13 Parel mark - Rurins and end-use
designation, Canadian standord.

14 Canadian peformance-rated

panel standard o
15 Panel face orientaiion indicator

number larger. Some species are used
widely in plywood manulfacture; others .
rarely. Check local availability if a partic- "

ular specics is desired.

(a) The Natioral Evaluation Service is sponsered
jointly by the three model code crganizations —
the Building Officials and Code Administrators
Intemnational, promulgators-of the National
Building Code; the International Conference of
Building Officials, promulgators of the Uniform
Building Code; and the Southem Building Code
Congress Inzemational, promulgators of the |
Standard Building Code. See National Evaluarion
Service Report No. NER-108 for aflowable valucs
and/or conditions of use conceming marctial
presented in this brochure, Tt is subject to recxam-
ination, revisions, and possible cancellation.

HUD recognition: of wood-based APA Pedformance
Rated Panels is contained in Use of Materals
Bulletin UM-40c, of in UM-64 for APA Rated
Siding-303 (plywood}.

(b) Panel surfaces may become uneven and
irregular under prelonged moisture exposure.
Panels should be allowed to dry, and panel joints
and surfaces may need to be saned before
applying some finish materials.

(c) Exposure 1 panels may alse be tsed when
exposure to the cutdeors is on the undetsidc/only,
such as at roof overhangs. Appearance characteris-
tics of the panel grade should be considered. -

)




TABLE 3

GUIDE TO APA SANDED & TOUCH-SANDER PLYWOOD PANELSI=HE] (<)

FOR APPLICATION RECOMMENDATIONS, SEE FOLLOWING PAGES.

APA ACA
Typical Trademark

| A-A + G-1 « EXPOSURE 1-APA * 000 * PS1-05]

APA A-B
Typicol Trademark

|A-B + G-1 + EXPOSURE 1-APA » 000 + PS1-95]

APA A-C
Typical Trademark

APA A-D
Typical Trademark

APA B-8
Typical Trademork

APA

THE ENGINELRED
WOOD ASSCCIATION
A-C crowe
EXTERIOR

[ ||| J—
P§1-95

APA

THE ENGINEERED
WOOD ASSOCIATION

A-D crove
EXPOSURE 1

|B-B » G-2 « EXPOSURE 1-APA * 000 * P$1-95]

APA B-C
Typical Trademark

APAB-D
Typicol Trademark

APA

THE ENOGINEERED
WOoOoDr ASSOCIATION

B-C crour1
EXTERIOR

—— 000 e

PS5 196

APA

YHE ENGINEERED
WOOD ASSOCIATION
———————

B-D crour2
EXPOSURE t

et 00 ey

PS5 1-05

Use where appearance of both sides is impertant for infericr
applications such as buill-ing, cabinets, furniture, pertitions; and
exterior applications such os fences, signs, boats, shipping containers,
tanks, ducls, ete. Smooth surfaces suitable for pointing. EXPOSURE
DURABILITY CLASSIFICATIONS: Interior, Exposure 1, Exterior.
COMMON THICKNESSES: 1/4, 11/32, 3/8, 15/32, 1/2, 19/32, 5/8,
23/32, 3/4.

For use where appearance of one side is less important but
where Iwe solid surfoces are necessary. EXPOSURE DURABILITY
CLASSIFICATIONS: Interior, Exposure 1, Exterior, COMMON
THICKNESSES: 1/4, 11/32, 3/8, 15/32, 1/2, 19/32, 5/8,
23/32, 3/4.
For use where appearance of only one side is important in exterior
or inferior applications, such as soffits, fences, farm buildings, et
EXPCSURE DURABILITY CLASSIFICATION: Exlerior. COMMON
THICKMNESSES: 1/4, 11/32, 3/8, 15/32, 1/2, 19/32, 5/8,

23/32, 3/4. ‘

For use where appearance of only one side is imporiant in inferior
applications, such as poneling, built-ins, shelving, portitions, flow racks,
etefl EXPOSURE DURABILITY CLASSIFICATIONS: Injerier, Exposure 1.
COMMON THICKNESSES: 1/4, 11/32, 3/8, 15/32, 1/2, 19/32, 5/8,
23/32, 3/4.

Utility panels with two solid sides, EXPOSURE DURABILITY

CLASSIFICATIONS: Interior, Exposure 1, Exterior. COMMON
THICKNESSES: 1/4, 11/32, 3/8, 15/32, 1/2, 19/32, 5/8,
23/32, 3/4.

Utifity panel for farm service and work buildings, boxear ond #ruck
linings, cantainers, tanks, ogricultural equipment, os a base for
exlerior contings and other exterior uses or applications subject o high
or confinuous moisture.f EXPOSURE DURABILITY CLASSIFICATION:
Exlerior. COMMON THICKNESSES: 1/4, 11/32, 3/8, 15/32, 1/2,
19/32, 5/8, 23/32, 3/4.

Utility panel for backing, sides of built-ins, industry shelving, slip
sheets, separator boards, bins and other inferior or protecied
applications ) EXPOSURE DURABILITY CLASSIFICATIONS: Interior,
Exposure 1. COMMON THICKNESSES: 1/4, 11/32, 3/8, 15/32, 1/2,
19/32, 5/8, 23/32, 3/4. n

I

Continued on next poge
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Span Rating:

APA RATED SHEATHING, APA RATED
STURD-I-FLOOR and APA RATED
SIDING carry numbers in their trade-
marks calied Span Ratings. These
denote the maximum recommended
center-to-center spacing in inches of
supperts over which the panels should
be placed in construction applications.
Except for APA RATED SIDING panels,
the Span Rating applies when the long
panel dimension is across supports,
unless the strength axis is otherwise
identified. The Span Rating of APA
RATED SIDING panels applies when
instailed vertically.

The Span Rating on APA RATED
SHEATHING panels appears as two
numbers separated by a slask, such as
32/16, 48/24, ctc.@ The left-hand
number denotes the maximum recom-
mended spacing of supports when the
panel is used [or rool sheathing with the
long dimension or strength axis of the
panel across three or more supports.
The right-hand number indicates the
maximum recommended spacing of
supports when the panel is used for
subllooring with the long dimension or
strength axis of the panel across three
or more supports. A panel marked
32/16, for example, may be used for
rool decking over supports up to

32 inches on center or [or subllooring
over supports up to 16 inches on center

The Span Rating on APA RATED
STURD-I-FLOOR and APA RATED

SIDING panels appears as a single num- .

ber. APA RATED STURD-I-FLOOR
panels are designed specifically

for single-floor (combined subfloor
underlayment) applications under car-
pet and pad and are manufactured with
Span Ratings of 16, 20, 24, 32 and 48
inches. The Span Ratings for APA
RATED STURD-I- FLOOR panels, like

those for APA RATED SHEATHING, are
based on application of the panel with
the long dimension or strength axis
across three or more supports,

APA RATED SIDING is available wirth
Span Rarings ol 16 and 24 inches.
Span-rated pancls and lap siding niay be
used direct to studs or over nonstruc-
tural wall sheathing {Sturd-1-Wall con-
struction), or over nailable panel or
lumber sheathing (double wall construe-
tion). Pancls and Jap siding with a Span
Rating of 16 inches may be applied
direct to studs spaced 16 inches on

- center. Pancls and lap siding bearing a

Span Rating of 24 inches may he used
direct to studs 24 inches on center All
RATED SIDING panels may be apptied
horizontally direct to studs 16 or

24 inches on center provided horizontal
joints are blocked. When used over
nailable structural sheathing, the Span
Rating of APA RATED SIDING pancls
refers to the maximum recommendled
spacing of vertical rows of nails rather
than to stud spacing.

For a description of Span Ratings under
the Canadian Standard for Censtruction
Sheathing, refer to the APA Product
Giide: Performance Rated Panels Meeting
CSA-0325, Form CE T500.

(@) Exceptions are APA RATEDY SHEATHING
intended for use as wall sheathing only, and APA
RATTELY WALL BRACING. The trademarks for
such panels contain a single mumber similar o the
Span Rating for APA RATED SIDING.

How to Order APA Panels
Sanded and Touch-Sanded Panels:
Desigrate thickness, APA rademarl,
grade, Group number®, exposure
durability classification, dimensions,
number of pieces. For example:

™ 3/4" APA A-A, Group 1, Exterior,
48" x 96", 100 pcs.

11

m3/8" APA Underlayment, Group 1,
Exposure 1, 48" x 96", 100 ps.

(Designate “sanded face” il used under

resitient flooting, or see Table 10 for
additional grades.)

(h} Underlayment and C-C Plugged panels /2
inch and thicker are span rated and da nor con-
tain specics group number in trademark.
Designate Span Rating.

Performance Rated Panels: Designate
thickness, ATA trademark, grade, Span
Rating, exposure durability classifica-
tion, dimensions, number of pieces.

For example:

m [5/32" APA RATED SHEATHING,
32/16, Exposure 1, 48" x 96", 100 pes.

m 23/32" APA RATED STURD-I.FLOOR
24 oc, Exterior, 48" x 96", 100 pcs.
(Note “square edge” or “tongue-and-
groove” as desired.)

() Most tongue-and-groove panels are manu-
factured with a 47-1/2-inch net face width,
although manufacturing practices vary. Check
with your supplier

Rated Sidings: Designate thickness,
APA trademark, face grade (for APA
RATED SIDING-303), Span Rating,
texture, pattern, dimensions, number
ol pieces. For example:

m 19/32" APA RATED SIDING
303-18W, 16 oc, rough-sawn

Texture 1-11%, grooves 4" oc, 48" x 96",
100 pes. (Note manufaceurer’s tracde
name if desired.)

Concrete Form: Designate thiclqlgss,
APA trademark, Class, dimensions,
number of pieces. For example:

m 5/8" APA B-B PLYFORM Class 1,
48" x 96", 100 pes. (B-B Plyform
panels are manufactured only as
Exterior panels and are mill-oiled
unless otherwise specified.)




Overlaid Panels: Designate thickness,
APA trademark, grade, Group number,
dimensions, number of pieces.

For example:

w /2" APA MEDIUIM DENSTTY OVER-
LAY (MDO) or (APA RATED SIDING
303-OL in the case of overlaid panels
produced under the APA RATED
SIDING-303 manulfacturing specifi-
cation), Group 1, 48" x 96", 100 pes.
(Any special requirements, such as only
one side overlaid, surface texture or
weight of surfacing ma'terial, should be
stated after the standard specification.)

Grade Availahility

Some panel grades, thicknesses, Span
Ratings, or species may be dilficult to
obtain in some areas. Check with your“
supplier for availability or include an
alternate panel in specifications.
Standard panel dimensions are four
feet by eight feei, although some mills
also produce panels nine or ten feet

or longer.

Metric Conversions

Metric equivalents of nominal thick-
nesses and common sizes of wood strue-
tural panels are wabulated below and at
right (1 inch = 25.4 millimeters):

PANEL NOMINAL DIMENSIONS
(WIDTH X LENGTH)

f. mm m
{approx.)
4x8 1219x2438 1.22x2.44
4x9 1219x2743 1.22x2.74
4x10 1219x 3048 1.22x3.05

| APA Eiaro |
T VY _— ¢
——B IND DOUGLAS-FIR™ 117-93 4
| 24F-V4

ANSI A190.1-1992

5

2 —MILL 0000

(1) Indicetes siructural use:

B - Simple span bending member.

C - Compression member.

T - Tension member. )

CB - Continuous or cortilevered span bending member.

{2) Mill number.

(3} \denfification of ANSI Standard A190.1, Struciural Glued Laminated Timber.

(4) Applicable laminating specification.

. (5) Applicable combingtion number.

(6} Species of lumber used.
(.7) Designotes appearance grade, INDUSTRIAL, ARCHITECTURAL, PREMIUM.

Engineered Wood Products

PANEL NOMINAL THICKNESS This publication includes specification

in, mm and construction recommendations for
A 64 glued laminated timber (glulams}. The
5/16 - 7.9 specilications call for glulams that bear
' the APA FWS wademark. The mark
11/32 8.7 T ) .
e above signifies that the beam is manu-
3/8 9.5 factured by a member of Engineered

7/16

_1 ” Wood Systems, a related cerporation of
T T e APA. APA EWS trademarked beams are
15/32 11.9 . .
manufactured in conformance with
1/2 127 ANSI Standard A190.1, American
19/32 15.1 National Standard for Suuctural Glued
Laminated Timber Engineered Wood
S ?/8 A Systems is recognized by all major
23/32 18.3 model building codes under National
3/ 4 19.1 Evaluation Service Report NER-QA397.
For more information and design tables,
/8 22.2 write for the Engineered Wood Systems
1 25.4 publication, Glulams, Form EWS Q455.
1-3/32 27.8
1-1/8 28.6

12
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SPECIFICATION
GSUIDE(T)

CSI Division 3 —
Concrete Formwork

A. Materials
L. Forms — Plywood concrete forms
shall be (specily appropriate grade):(2

APA B-B PIYFORM CLASS | IXT or

APA HIGH DENSITY OVERLAY
PLYFORM CLASS I EXT.

Use plywood thickness sufficient to
support concrete at temperature and
rate poured™; securely brace and shore
[orms to prevent displacement and to
salely support construction loacls.

CSI Division 6 ~
Wood and Plastics

A. General Provisions

L. Kentification Requirements — Each
panel shall be identified with the appro-
priate trdensrk of ATA, and shall meet
the requirements of the fatest edition of
Voluntary Product Standard PS 1,
Voluntary Product Standard PS 2 or APA
PRP-108 Performance Standards.

2. All panels which have any edge or
surface permancrtly exposed to the
weather shall be classed Exterior (445)

Notes to Specifiers:

(1) The APA trademarks shown here are typical
examples only. Refer to the following sections
for specific panel grade and thickness
recommendations.,

(2} Structural I grade (all plies lirited to Group 1
species) can be specified when greater stiffness or
strength is required. ‘

(3) Thickness recommendations are coniained in .
APA Design/Construction Guide: Concrete Forming,
V345, R

3. Panel thickness, grade, and Group
number or Span Rating shall be at least
equal to thar shown on the drawings, ©
Application shall be in accordance with
recommendations of APA.(7)

B. Rool Sheathing

1. Panel roof sheathing shall be (specify
appropriate grade):

APA RATED SHEATHING EXP

APA RATED SHEATHING EXT

APA RATED SHEATHING/CEHING

DECKEXP1
APA STRUCTURAL I RATED
SHEATHING EXP 1. or
APA STRUCTURAL 1 RATED
SHEATHING IEXT

. (6 Refer'to the ppropriate applicat

. mendations in this brc:chu'gij'e._' _
.+ (7 References to APA's recommendations ray
- allow stibséquient specificdtion conicetiiing nailing,
" edge support and panel orientatiori tg: be ormitted.”

THE ENGINEERED THE ENGINEERED
WOOD ASSOCIATION WOOD ASSOCIATION
e et
RATED SHEATHING HATED SHEATHING
32/16 19nzINey 48[24 2342 INCH
SIZED FOR SPACING SIZELL FOR SPACING:
EXPOSURE 1 EXTERIOR

— e ey ) .
PRF-T05_HUD-UM-40g F$1.35 CL PAP.1DE
———bt———— ————

e r———————

Sheathing permanently exposed to
weather shall be classed Exterior (3

Install with the long dimension or
strength axis of the panel across sup-
ports, except where noted®, and with

(4} Exposure 1 may be specified for applications
where prolonged but temporary expesure to the
weather wilt be required. v

" (5) Open offits or roof sheathing exposed on the .

underside may be any pane classed Exposure 1
where appearance is not 4 major consideration, E

.. (8} Long dimension of panel Enay be parallel to o
- . supports if panel has adequate thickness, | T
SeeTable 25 L o T e L

) Engmeered shear walls nd &mphra’gms_ ay
. Tequire additional nailing. See recommiendations
- in Tables 20 and 29, Diagonal bracing is ho

panel continuous over two or more
spans. For pitched roofs, place
screened surface or side with skid-
resistant coating up if OSB panels are
used. Wear skid-resistant shoes when
installing roof sheathing and keep
roof deck free of dirt, debris and
sawdust during construction. Suitable
edge support shall be provided where
indicated on drawings {or in recommen-
dations of APAY® by use of panel clips,
tongue-and-groove edges, or lumber
blocking between joists. Panel end
Joints shall occur over framing,

Spacing of 1/8" is recommended
at all panel ends and cdges, unless
otherwise indicated by the pane!
manufacturer,

Nail 6" 0.c. along supported panel edges
and 12" o.c. at intermediate

supports, except that when supports

are spaced 48" o.c. or more, space

nails 6" o.c. at all supports. Use 8d
cormmon nails, except that when

panels are 1-1/8", use 8d ring-shank

or 10d common, @10}

Cover roof sheathing as soon as possible

_ with roofing felt or shingle underlay-

ment for protection against excessive
moisture pricr (o roofing application.

ired for braced wall sections ivhen panel
sheathing, APA RATED WAL BRACING &




C. Floors

L. Subflooring (under structuval finish

floor such as wood strip or underlay-

ment} — Panel subflooring shall be

(specify appropriate grade):

APA RATED SHEATHING X 1
APA RATED SHEATHING EXT

APA STRUCTURAL I RATED
SHEATHING EXP 1, or

APA STRUCTURAL 1 RATED

SHEATHING EXT.

APA

THE ENGINEERED

Woozr AsSoCiaTION
S ————————

RATED SHEATHING

24/1 6 THE INCH

SIZED ok SPACING
EXPGSURE T

RS ] s p—
« PHR-1SE HUB-UM-80
rve————r—rar——

APA

THE ENGINEERED
WOOoL ASSOC/ATNION
————————

RATED SHEATHING
40!20 19732 INCA

SIZED FOR SPALING
EXTERIOR

goo
PS5 GG PaP-fon -
i ——————

Install with the long dimension or
strength axis of the panel across sup-
ports and with panel continuous over
two or more spans. Panel end joints
shall occur over framing. Spacing of
1/8" is recommended at panel ends
and edges, unless otherwise indicated
by the panel manufacturer

Nail 6" 0.c. along supported panel edges
and 12" o.c. at intermediate supports
with 6d common mails for panels 1/2"
or less, 8d for greater thicknesses.
Where panels are 1-1/8" thick and
supports are 48" o.c., nails shall be 8d
ring-shank or 10d common and spaced
6" o.c. at all supports. 10

Sand sublloor joints il necessary to
smooth surface prior to installing under-
layment or finish flooring.

2. Combined subfloor-underlayment
(under carpet and pad)V — Combined
subflocr-underlayment panels shall be
{specify appropriate grade):

* APA RATED STURD-I1-FLOCR

EXP 1, or
APA RATED STURD-I-ITLOOR 1EXT.

—————
THE ENGINEERED
W?D‘D‘Hscsjggf;ﬁ%ﬂl WOOD ASSOCTATION
A ——

RATED STUAD-1-£LDOR
24 qo 23R2INCH
SIZEN FOR SPACING
&G NET WADTII 47-1/2
EXPOSURE 1

RATED STURD--FLOOR

20 oc 19/32 INCH

SIZED FOR SPACIRG
TG NET WIOFHAT-112
EXTERIOR

— —— nama— —
P§1.95 C-CPLUGEED PRP-108 HUD-UM-40C
FRP 104

Install with the long dimension or

strength axis of the panel across sup-

. ports and with panel contingous over .

two or more spans. lanel cdges shall

be tongie-and-groove ot supported on

2-inch lumber blocking installed
between joists, Protect against damage
unrtil finish floor is installed.

Stagger panel end joints. Panel end
joints shall occur over framing. Spacing
of 1/8" is recommended at panel ends
and edges, unless otherwise indicated
by the panel manufacturer For nailed
floots, nail panels 6" o.c. at supported
panel edges and 12" o.¢. at intermediate
supports, cxcept that when supports are
spaced 48" 0.c., space nails 6" o.c. at alt
supports. Use 6d ring- or screw-shank
nails for pancls 3/4" thick or less, and
8d for thicker panels. With 1-1/8"
panels, 10d common nails roay be used
if supports are weli scasoned 910

Fill and thoroughly sand edge joints.(12)
Lightly sand any surlace roughness,

particularly around fasteners.

For field-glued floors, use adhesives
meeting APA Specification AFG-01,

- applied in accordance with the manu-

14

facturer’s recommendations. If OSB
panels with sealed surfaces and edges
are used, .use only solvent-based glues;
check with panel manufacturer. Apply
continuous line of glue (1/4" thick) on
joists, and continuous or spaced line of
glue (1/8" thick) in groove of tongue-
and-groove panels. Use 6d ring- or
screw-shank nails spaced 12" o.c. at
panel ends and intermediate

bearings. ()13

3. Underlayment (over subflooving) —
Plywood underlayment shall be (specify
appropriate grade}(14);

APA UNDERLAYMENT INT
APA UNDERLAYMENT EXP 1

APA UNDERLAYMENT-G-C -
PLUGGED EXE or B

APA C-C PLUGGED EXT.

THE ENQINEERED THE FNGINEERED
WOOD ASSOCIATION WOOD ASSOCIATION
UNDERLAYMENT UNDERLRYMENT

) C-G PLUGGED
GROUR T GROUP 2
EXPOSURE 1 EXTERIOR
— —— (00 —ve—
PS 1-35 PS1-95

When 19/32" or thicker, APA RATED
STURD-I-FLOOREXP 1 or 2 or APA
RATED STURD-I-FLOOR EXT may be
specified. Apply underlayment just prior
to laying finish floor and protect against
damage until finish floor is installed.

For maximum stiflness, install under-
layment with the face grain across sup-
ports. Stagger panel end joints (optional
under carpet and pad) with respect to
each other and offset all joints by ar least
two inches from joints in the subfloor
panels. Butt panel ends and edges to a
close but not tight fit (1/32" space is
recommended). Nail 6" o.c. along /
panel edges and 8" o.c. each way

throughout remainder of panel with 3d w

— ¥

=4

e e P R Sy g, PR

r e e




ring-shank nails for panel thicknesses of
11732" 10.1/2", or 4d spaced 6" o.c.
along edges and 12" o.c. each way for
thicker panels up o 3/4" 1510
Fastener length should be approxi-
mately equal to the total thickness of
the underdayment and sublicor

Fill and thoroughly sand edge joints,(12)
Lightly sand any surface roughness,
particulaly around [asteners.

D. Wall Sheathing
1. Panel wall sheathing shall be {specify
appropriate grade):

APA RATED SHEATHING EXP 1

APA RATED SHEXTHING I'XT

APA STRUCTURAL | RATED
SHEATHING ExXp 1,

APA STRUCTURAL T RATED
SHEATHING EXT, or

APA RATED WAL BRACING EXP 1.

P————— ]
THE ENGINEERED THE ENGINEFRED
WOOD Assaciarion WOoOD ASsaciation
[ —
e ——
RATED SHEATHING RATED SREATHING
24/'] 39 INCH 32/1 § 15732 INCH
SIZED FOH SPACING SIZED FOR SPACING
EXPOSURE 1 EXPOSURE 1
ey [100) doe
STRUGCTURAL | RATED 3195 00 PAPas
EIAPRAAGMS-SHEAR WALLS e ————e———
PRP-1LY  HUD-UM-40C

S —————ey

Notes to Speciliers (Continued):

(1) Specify vencer-faced STURD-L-FLOOR with . -

“sendled face” when resitient flooring is to be
applied {or sce Tablé 8 for additional grades). -
Otherwise, an additional layer of “sanded face”
underlayment is recommended when resitien
flooring is ta be applied over STURD-I-FLOOR,

(12) This step may not be necessary under some
carpet and structusa Rooring products — check.
with flooring manufacturer i e

- 5pacing with glue but some local codes may
' tequire closer spacing, Wherl panels greater than
+ . 374" thick are'used in ghied floors; use same .-

" ‘fi’lugged_(;lqusﬁ;inds Under Face,
: C_gpssbands (or Cor 7

Spacing of 1/8" is recommended
at panel ends and edges, unless
otherwise indicared hy the panel
manufacturer,

Nail 6" o.c. along supported panel
edges and 12" o.c. at intermediate
supports with 6d common nails for
panels 1/2" and less, and 8d for greater
thicknesses.®

Apply building paper over panel wall
sheathing for stucco exterior wall finish,
or when required for brick veneer or
other exterior wall finishes in accor-

 dance with local building or cnergy

code ot when indicated by the manu.-

facturer of the sheathing or exterior
wall finish (6}

L Treated Plywood

1. Fire-Retardant-Treated Plywood —
All plywood shall be pressure-treated in
accordance with American Wood
Preservers Association Standard AWPA -

C27 with an approved (low hygroscopic

Inzerior Type A) Unterior Type B)
(Exterior Type) lire retardant. Each nanel
shall be labeled or marked by an
approved independent testing agency.
Alter trearment, plywood shall be dried
L0 an average moisture content of

15 percent or less.

(I3) Major model Buiidiﬁg codes accept 12

tener schédile as for nailed-only construction;

(i4) For aress to be covered with :esilien‘z'ﬂoorjng' '

of fully adhered carpeting, specify Undedayment’
or C-C. Plugged panel grades marked “sahded -

face.” Underlayment A—C-,'Uriderlz_iyrpen't'B-Cl
Marine EXT or sanded plywood grades. iat

5. “Plugs

Plywood shall be all-vencer APA RATED
SHEATHING (or better, depending on

appearance desired) EXP 1 or EXT,

WadD AgOCANN wehin ASsOCIAToN
RATED SHEATHING RATED SHEATHING
32/16 192 wek A8/24 2732 INcH
SIZED FOR SPACTNG SRED FOR SPACING
EXPOSURE 1 EXTERIGR
— ) eyl i (L —
FRP-10E HUD-UM-49C P5185 C-C PRP-104
—_— _——

Note: Span Ratings and load capaci-
ties are based on untreated panels,
and may not apply following fire-
retardant treatment. Obtain structural
performance characteristics of FRT
panels from the company providing
the treatment and redrying service.

2. Prescrvative-Treated Plywood —
Treated plywood for state application)
shall be pressure-treated in accordance
with AWPA C9 with (creosote) (penta-
chlorophenol) (watethorne) preser-
vatives, as required for (coastal water)
{wood foundation) (ground contact)
(above ground) exposure. Plywood
treated with waterbome preservatives
shall be dried after treatment to 2 mois-

ture content of 18 percent or less.




All treated plywood used in the
Permanent Wood Foundation System

(PWF) shall be marked by an approved

inspection agency certified to inspect
preservative-treated wood, indicating
compliance with the ereating, drying,
retention and penetration requirements
of AWPA Standard (22, or equivalent
code-approved preservative-treating and
quality control requirernents.

Plywood shall be all-veneer APA RATED
SHEATHING (or better, depending on
appearance desired) EXP 1, marked APA
Series V-600, or EXT, marked APA Series
V-611. Note: For PWF applications,
panels marked PS 1 are required.

THE ENGINGERED THE ENGINEERED
WGOD ASSOCIATION WOOD ASSOCIATION
RATEDR SHEATHING RATED SHEATHING
32'{1 § 1532 INCYH 32/1 | 1532 INCH
SITED FOR SPACIHG SIZED FOR SPATING
EXTERIOR EXPOSURE 1
111} — 000
-35 CoC FRP-108 FRE-1O08_ HLDUM-a0L
7ok Semes v orT APA SERIES ¥-500
————————

L Ghlied Phywood Components

1. General — All plywood componentis
shall be [abricated in accerdance with
the appropriate Fabrication

Specification.(16) Each original plywood -

panel shall bear the appropriate trade-

Notes to Specifiers (Continued):

(16) Design and fabrication specifications fot

plywood box beams, stressed-skin panels, curved

panels, sandwich panels and all-plywood beams
are available Erarn APA.

{17) Dry service condition — moisture content of
the member will be at or below 16% in service:’
wet service conditiorn — moisture content of the.
member will be above 16% in service. When =

structural glued laminated fimbeér members aré *
to be preservative treated, wer-use adheswes .
must be spemﬁed : ;

.'(18} An a[ternanve to spemfy‘lng the requ:red
* - ‘design stresses i3 to specily d specific laminatirig
: combmanon sym’oo] i lmown to be aviclab)

a9 Appearance gmdes are: descnbed as follow§
- "+ For furthér information, sze AITC 110,
TS Standard Appeamnce Grades) Struct 1

: T8
tics may be: v151ble Voids on edgés of laminati
-miay hot be filled, except logse imats and kriol

mark of APA. Gluc sliall be of resorcinol
or phenolic resin base. (for owidoor

exposure), or casein with amold ..

‘inhibitor (for indoor exposure).

Structural Glued Laminated
Timber {Gluloms)

A. General

I. Structural glued laminated timber
shall be furnished as shown on the
plans and in accordance with the fol-
lowing specifications. (Where other uses
or requirements are applicable, modily
specifications accordingly.)

2. Shop drawings and delails shall be
fumnished by the (manafacturer} (seller)

and approval obtained from the Guchi-

" tect) (engincer) (géncral contractor)

(buyer} helore fabrication is

commenced.

3. The {(manufacturer) (seller) {(general
contractor) shall furnish conmection
steel and havdware for joining strucrural
glued laminated timher members to
each other and to their supports, exclu-
sive of anchorage embedded in masonry
or concrete, setting plates, and items
field-welded to structural steel. Steel
connections shall be finished with one

coat of rust-inhibiting paint.

holes may be ﬁlled in sorm “:'pplxcnuons

B. Manufacture ®
1. Materials, Manufacture and Quality

Assurance — Structural glued laminated
timber of softwood species shall be in
conformance with ANSI Standard
A190.1, American National Standard

for Structural Glued Laminated

Timber, or other code-appraved

design, manufacturing and/or quality
assurarntce procedures.

2. End-Use Application — Seruciural
glued laminated timber members shail
be manufactured for the following strue-
tural uses as applicable: (Simple span
bending menber - B} (continuous or
cantilever span bending member - CB)
(compression member — C) (tension
member - T) -

3. Design Valtes — Strucrurat glued

laminated timber shall provide design

values for normal Joad duration and

dry-use condition. (178 ‘
4. Appearance Grade — (Beams) @
{columns) shall be {industrial)

(architectural) {premium) grade(!) in
accordance with ANSI Standard A190.1.

5 L&minating Adhesives — Adhesives
used in the manufacture of structural
glued laminated timber shall meet

requirements for (wet-usc) (dry-use)
service conditions. (17
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6. Camber (when applicable)
Structural ghied laminated timber (shall)
(shall not) he manufactured with a
built-in camber. Camber racius shall be
(1600) (2000) feet.

7. Preservative Treatment (when appli-
cable) - (Beamns) {columns) shall be
pressure treated after manufacture in
accordance with American Wood
Preservers Association (AWPA) Srandard
(28 with (creosote or creosote/coal tar
solution) (pentachlorophenol in oi) ‘
(pentachlorophenol in light sotvent)
preservatives as required for (soil con-
tact) (above ground) exposure,

8. Five Resistance (when applicable) -
(Beams) (columns) shall be sized

and manulactured for one-hour fire
resistance. 20)

2. Protective Sealcrs and Finishes —
Unless otherwise specified, sealer shall
be applied to the ends of al} members,
Surlaces of members shall be (nor
scaled) (sealed with penetrating sealer)
{sealed with primet/sealer coating).2D)

10. Trademarks — Members shall be
marked with the Engincered Wood
Systems APA EWS trademark indicating
conformance with the manulacturing,
quality assurance and marking provi-
sions of ANSI Standard A190.1.

(20) When structurat glued laminated timber with
one-hour fire resistance is specilied, minimum size
limitations and additional lamiration require-
ments arc applicable. Supporting steel connectors
and fasteners also must be protected o achieve a
une-hour fire rating. Cover with fire-rated (Type 30
gypsum wallboard or sheathing, or 1-1/2" woed,
1 provide the needed prozection, See page 54.

210 Specify Penerating sealer when the

fivish will be narurat or o semitransparcnt srain.
Primer/sealer coatings have a higher solids
conent and provide greater moisture protection,
and are suizable for wse with opague or
solid-color finishes. L

11. Certificates (when applicable) -
A Certificate of Conformance shail he
provided by the (manufacturer) {sclier)
to indicate conformance witl ANS]
Stanclard A190.1.

12. Protection for Shipment —
Members shall be {not wrapped) (load
wrapped) (bundle wrapped) (individi-
ally wrapped) with a wateresistant
covering for shipment.

CSI Division 7 — Thermal
and Moisture Protection

A. Siding

Siding shall he (specify appropriate
gracle):22) _

APA RATED SIDING EXT, or

APA MEDIUM DENSITY OV ERLAY
(MDO) BXT;

- —re——
THE ENGINEERED THE ENGINEERED
WOOD ASSOCIATION WOOB ASTOCIATION
";ED] Si;JIHG RATED StBING
18+ [
16 tmﬂz";m 24 Dc 1932 HCH
OC crove v SHED FOR SPATING
o PR
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Spacing of 1/8" is recommended at
panel ends and edges, unless other
wise indicated by the panel manufac.
turer. Nail panel siding 6" o.¢, along

(22} See APA Product Guide: Performance Rated
Stdings, E300,

(23) Hot-dipped or hot-tumbled galvanized srcel _

nails are recommended for most siding-applica-

tions. For best performance, stainless stéel nails or -
alumirium nails should be considered. APA tests :

also show that electrically or mechidnically galva.
nized steel nails Appear satisfactory when plating
tneets or exceeds thickness requirements of ASTM
AG41 Class 2 coatings, and is further protected by
yellow chromate coating,
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unfinished. Such staining can be minimized if the .
- .. .. ed. i} -

panet edges and 12" o.c. at intermedliate
supports with 6d nonstaining(23} box,
casing or siding nails for pancls 1/2" and
less, and 8d for greater thicknesses. (9

Nail lap siding installed over nailable
paneel or lumber sheathing 8" o.c. along
bottorn edge, unless otherwise recom-
mended by manufacturer. Nail lap sid-
ing installed direct to studs or over
nonstructural sheathing at each stud.
Use 6d nonstairing?3 hog, casing, or
siding nails for siding 1/2" thick, and 8d
for thicker panels, if siding is applied
OVET Monstructural sheathing, use next
regular nail size. Use nonstaining box
nails for siding installed over foam
insulation sheathing,

Prior to installing siding, apply building
paper aver studs when (a) lap siding is
applied direct to studs, (b) squarc-edge
panel siding is installed without battens
or caulk at vertica] Joints, (c) grooved
panel siding is installed horizontally
direct to studs, or (d) when required by
local building or energy codes or by the
siding manufacturer,©

Al panel edges should be sealed. For

Panels to be painted, sealer can be paint
primer; for panels to be stained, sealer
should be 2 water-repetlent preservative
compatible with the finish.

Note: Galvanized fasteners may react under wet
conditions with the natural exrractives of some
wood species and may cause staining if left .

ceordance Withi APA tecom-

fCu{itinueJ'o_n Puge 18




B. Solfits
Soffits shail be {(specily appropriate
grade): )

APA A-C EXT

APA B-C EXT

APA C-C P&TS EXT

APA RATED SIDING 303 EXT,22) or

APA MEDIUM DENSITY OVERLAY
(MDO) EXTQ9

Nail 6" a.c. at supported panel cdges
and 12" o.c. at intermediate supports,
with 6d nonstaining®3) box, casing, or
siding nails for panels 1/2" and less, and
8d for thicker panels up to 3/4".

APA

THE ENGINEERED THE ENGINEFRFD
WOOD ASSOCIATION WODD ASSQCIATION |
RATEN SIDING
3 m{gnmmw A-C cnourt
16 oG ciowe EXTERIOR

SIZED T OR SPAGTHO
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I—
PS 125 PRF-108
FHA-LM-BA

Notes to Speeifiers (Continued):

{24) Specily MDO plywood with one face of
Medium Density Overlay as described in
Voluntary Preduct Standard PS 1.

(25) Semitransparent stains may be used on
plwond face grades 303-0C, 303-NR and
303-0-W Other 303 face grdes should not

be finished with semitransparent stains unless -
specilically recommended by the panel

" manufacturer .

(26) Only latex formulations are recomn-.~ .,
mended on APA 303-5R and 303-NR grades
of plywoed siding.

CSl Division 9 Finishes
(Painting)(12]

A. Preparation of Surlaces

1. Exterior Panels — Pancls to be
exposed outdoors shall have all edges
sealed. With paint, sealer may be a
liberal coat of exterior house paint
primer, With stain, seal with water
repellent preservative compatible with
finish coat.

Surlace shall be clean, dry and free of
loose wood libers.

2. Interior Panels - Surface shall be
clean, dry and free of loose wood fibers.
Holes and cracks shall be filled with
putty or plastic wood {cxeept for rustic
type panels intended for stain finish).

" Alter dry, sind lightly in the dircction of
the grain of face vencer priestine o,

match existing surlaces.
Any wee pirch or sap spots shall be

first touched up with a sealer where
the finish is paint.

B. Application of Finish

(Specify by brush, roller, or spray;
brush applicaton of the {irst coat gives
best performance.)

Exterior Panels — Painted

First coat: Exterior stain-blocking primer
as recommended by manufacturer of
finish coat. (May he tinted.) Apply
quantity as recommencled by paint
manufacturer.

Second coat: Top-quality exterior latex
house paint designed for use with
primer; coior as sclecred, Two topcoats
provide better performance.
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Exterior Panels — Stained

First coat: Top-quality exterior pene-
trating semitransparent oil stain where
grain showthrough is desired@); or
heavily pigmented solid-color oil or latex
stain where grain is to be masked@®;
color as selected. Apply in one or two
coats as recommended by manufacturer.

Use stain-blocking.pzimer with light-
colored sclid-color latex stains.

Interior Panels — Painted

First coat: Stain-blocking primer as
recommended by manufacturer of
finish coat.

Second coat: Flat, semi-gloss or gloss
topeoat designed for use with primer;
color as selected. Use two mpr.oars if
needed fo covet:

Interior Panels — Color Tone

First coat: Stain and companion seaier
mixed to selected color (or sealer, then
stain applied separately).

Second coat: Interior satin varnish
(additional eoats can be applied as
desired for depth of lustes).

Interior Panels — Light Stain

First coat: Pigmented resin sealer (wiped
off when tacky).

Second coat: Clear resin sealer.

Third coat: Tinted undercoar; thin

_ enamel; pigmented sealer; or light stain

applied thinly and wiped to the desired
color depth; color as sclected.

Fourth coat: Interior satin varnish (addi-
tional coats can be apptlied as desired for
depth of luster).
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Panel Storage
and Handling

Like all building materials, APA
trademarked structural wood panels
should be properly stored, handled
and installed 1o assure superior
in-service performance.

Protect the edges and ends of panels,
especially tongue-and-groove and
shipiap-edged panels. Place panels 1o
be moved by [orklift on pallets or
bunks when received to avoid damage
by fork tines.

Panels to be transported on open muck
beds should be covered with standard
tarpauling. For open railcar shipment,
use “lumber wrap” to avoid extended
weather exposure,

Store panels whenever possible

urider a roof, especially if they won't be
used soon after received. Keep sanded
and other appearance grades away
from open doorways, and weight down
the top panel in a stack to avoid any
possible warpage from humidizy. if
moisture absorption is expected, cut
steel banding on panel bundles to
prevent edge damage.

Panels to be stored outside should be
stacked on a level platform supported
by 4x4 stringers or other blocking,
Never leave panels or the platform in
direct contact with the grotnd. Use at
least three full-width supports along the
eight-foot length of the panel — one
centered and the others 12 to 16 inches
from cach end,

Cover the stack loosely with plastic
sheets or tarps. Anchor the covering at
the top of the stack, bue keep it open
and away from the sides and bottom to
assure good ventilation. Tight coverings
Pprevent air circulation and, when

PANEL STORAGE _

Build platform of cull panel and SCrap -

lumber 4x4’s for stacking punels.}//

Stretch plastic film over platform to .
block pussage of ground moisture.

Lay two 2x4’s on fop of slock. ———,
Pad corners with rags.

" Stretch film over stack and
secure to tie-down stakes.

exposed to sunlight, create » “green-
house” effect which may encourage
mold formation.

Glulam Beam Storage
and Handling

APA EWS trademarked glued laminated
beams (glulams) are commonly
protected with sealants, primers or
wrappings when they leave the mill. But
care must be taken during loading,
unloading and transporting as well

as in the yard and on the job site.

Sealants on the ends of beams help
guard against moisture penerration and
checking. Apply a coat of scalant to the
ends ol beams alier imming. Surlace
sealants, which can be applied to the
top, bottom and sides of heams, tesist
dirt and moisture and help control
checking and grain raising, Use a pene-
trating sealant if beams will be stained
or given a natural finigh.

A primer coat also protects beams from
moisture and dirt and provides a
paintable surface.
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Nail film to fop panel and drape over
ends for protection against driving rain,
Weight lower end with 2x4.

GLULAM BEAM STORAGE Beamns

Cut drainage
holes in botiom . Lumber bunks
of wrapping or skids

Water-resistant wrappings are another
Way 1o protect beams from moisture,
dirt and scratches. Because sunlight
can discolor beams, opaque wrappings
are recommended. Beams can be
wrapped individually, by the bundle
or by the load. In situations where
appearance is especially important,

the wrapping can be removed after
installation to avoid damage.

Storage at the job site

It possible, store glulams under cover

to protect thern from rain and sunlight.
Place the beams on spaced lumber
bunks on level, well-drained ground. In
some instances, the wrappings can be
used to protect beams until installation,
Again, scal ends of beams immediately
alter timming, Once beams are
installed, allow them o gradually season
and adjust to the temperature and mois-
ture conditions of the structure.




APA Rated Sturd-I-Floor®
APA RATED STURD-I-FLOOR is a span-
rated APA proprietary product designed
specifically [or use in single-layer floor
construction beneath carpet and pad.
The product provides all of the proven
cost-saving and perfonnance benefits of
combined subfloor-undertayment con-
struction. It is manufactured in confor-
mance with APA PRP.108 Performance
Standards and/or Voluntary Product
Standard PS 1 or PS 2. And it's easy to
use and specify because the maximum
recommended spacing of Hloor joists —
or Span Rating — is stamped on each
“panel. Panels are manufactured with
Span Ratings of 16, 20, 24, 32 and
48 inches. These assume use of the
pan-el"contiﬁll'injé over two o more
spans with the long dimension or
strength axis across supports.®

Glue-nailing is recommended lor
STURD-I-FLOOR panels, though panels
may be nailed only. Recommendations
for both methods are given in Table 3.
(See “The APA Glued Floor System,”
page 23, for more detailed gluing
recommendations.) Always protect
smooth panel faces and tongue-and-
groove edges from damage prior to and
during application. Install with smooth
side up. Recommended live loads are

given in Table 6.
THE ENGINEERED THE ENGINEERID
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If permanent exposure to the weather is
required, specify Exterior panels.
Although STURD--FLOOR s suitable
for direct application of carpet and pad,
an additional thin layer of underlayment
is recommended under tile, sheet foor-
ing or fully adhered carpet so finish floor
levels are flush throughout. This added
layer also restores a smooth surface over
panels that may have been scuffed or
roughened during construction, or over
panels that may not have received a
sufficiently sanded surface. When

- veneer-faced STURD-I-FLOOR with

“sanded face” is specified, the surface is
also suitable for direct application of
resilient llgor covering. Glued T&G
edges are recommended under thin
Roor coverings to assure snug joints.
Il the floor has become wet during
construction, it should be allowed to
dry belore application of finish floor,
including carpet, underlayment, hard-
wood flooring, ceramic tie, etc. After it
is dry, the floor should be checked for
flaness, especially at joints.

When floor members are dry, make sure
fasteners are flush with or below surface
of STURD-I-FLOOR with “sanded face”
just prior to installation of thin floor
covetings. Fasteners should be set if
green framing will present nail popping
problems upon drying. Do not fill nail
holes. Fill and thoroughly sand edge
joints (this step may not be necessary
under some carpet and structural floor-
ing products -- check recommendations
of flooring manufacturen). Fill any other
damaged or open areas, such as splits,
and sand all surface roughness.

*Note: The Span Rating in the trademark applies
when the long panel dimension is across supports
unless the strength axis is otherwise identified.




TABLE 5
APA RATED STURD.I-FLOOR(c)

Span Rﬁﬁng

Fastening: Glue-Nailed(s

Fastening: Nailed-Only

{Maximum n : . P " o
Joist Panel Nail Size ___Maximum Spacing in) o size Maximum Spacing {in.)
Spacing]  Thickness(b) and Supported Intermediate and Supported Intermediate
(in.) (in.) Type Panel Edges Supports Type Panel Edges Supporis
T éd ring- or o N &d ring- or
16 19/32, 5/8 screw-shank(d) 12 12 serew-shank . 6 12
6d ring- or o 6d ring- or
20 19/32, 5/8 screw-shank(d) 12 12 screw-shank 6 12
éd ring- or 6d rin‘gv-"or 7
. 23/32, 3/4 screw-shank(d) 12 12 serew-shank 6 12
2 T S R .
8d ring- or &d ring- or
7/8 screw-shank(d) 6 12 screw-shank 6 12
. e _gd n,ngmo_r._ T SR . gd_.ri.;g- oiﬁ -
32 7/8 screw-shank(d) 6 12 screw-shank 6 12
ﬁ 8d ring- or n B ) 8d ring- or
48 1-3/32,1-1/8 screw-shank{el 6 U screw-shankle) 6 _ U
(a} Speci;Irc:r;diﬁons may impose heavy traffic and concentrated loads thaf {c-)_ase 511I);‘;:Ihesive5 conforming to APA Specificotion AFG-01, applied in
require construction in excess of the minimums shown. See poge 23 for heavy  occordance with the manufecturer’s recommendations. If C5B panels with
duty floor recommendations. sealed surfaces and edges ore 1o be used, use only solvent-based glues;

{b) Panels in a given thickness may be manufaciured in more than one Span

Rating. Ponels with a Span Rating greater than the actuel joisf spacing may be

substituted for ponels of the some thickness with o Span Rating maiching the
actual joist spacing. For example, 19/32-inch-thick Sturd-1-Floor 20 oc may |
be subsfituted for 19/32-inch-thick Sturd-I-Flaor 16 oc over joists 16 inches !
on cenfer. :

TABLE 6

check with penel manufociurer,

(d} Bd common nails may be substituted if ring- or screw-shank nails are
not available, .

(e} 10d common nails may be substituted with 1-1/8-inch panels if supports
are well sensoned.

(f) Space noils maximum & inches for 48-inch spans and 12 inches for 32-
inch spans.

RECOMMENDED UNIFORM FLOOR LIVE LOADS FOR APA RA?I'ED STURD-I-FLOOR

AND APA RATED SHEATHING WITH LONG DIMENSION PERPENDICULAR TO SUPPORTS

Sturd-1-Floor  Sheathing  Minimum Panel Maximum

Allowcible Live Loads {psfjla)
Joist Spacing {in.)

Span Span Thickness Span .

Rating Rating {in.) {(in.) 12 16 20 24 32 40 48
16 oc 24/16, 32/16 7/16i< 16 185 100

20 oc 40/20 19/32, 5/8 20 270 150 100

24 oc 48/24 23/32, 3/4 : 24 430 240 160 100

32 cc 60/32() 7/8 32 430 295 185 100

48 oc ) 1-3/32, 1-1/8 48 460 290 160 100 55

(0) 10 psf dead lood assumed. Live foad deflection limit is £/360.
(b} Check with supplier for oveilability, o

[} 19/32in. is sninimum thickness of Rated Sturd-1-Floor.
Note: Shaded eonsiruction meets Code Plus recommendations.

The Code Plus Floor

The Code Plus floor, constructed with
either APA RATED STURD-I-FL.OOR or
APA RATED SHEATIHING, provicdes
extra strengrh and stability for the walls
and rool. Cede Plus floor requirements
are as follows:

1. Floor Span Ratifng must be ar Jeast 24
for floor joist spacijng up to 20%c.c., and
32 for joists spacetj‘l 24"

2. Install pancls with the APA Glued
Floor System (sce page 23).

3. Fasten panels wjith 8d nails or other
code approved fasteners spaced 12
inches on all supp&ts. Nail size and
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spacing may vary depending on span
and sheathing thickness.

4. Leave a 1/8-inch space at all

pancl end and edge joints to allow

[or panel expansion.

3. Install panels continuously over two
ot more spans with the long dimension
or strength axis across supports.




Sturd-1-Floor 32 oc and 48 oc

Instail APA RATED STURD-I-FLOOR

48 oc or 32 oc panels over 2x joists or
ljoists spaced 32 inches on center
(Figure 2). Install APA RATED STURD-I-
FLOOR 48 oc over 4x girders 48 inches
on center (Figure 3). For the 48 oc
method, supports may be 2x joists
spiked together, 4x lamber, glulams,
lightweight steel beams, or wood I-oists
or {loor trusses. Girders of doubled 2x -
members should have top edges flush to
permit stnooth panel end joints.

For a low profile with supports

48 inches on center, beams can be set in
foundation pockets or on posts sup-
ported by footings so that panels bear
directly on the sill. If 4x lumber girders
are used, they should be air dried
and/or set higher than the sill to allow
for shrinkage.

In some applications, particularly in
hallways and other heavy traffic areas,
greater stiffness in the floor may be
desirable. Modifications to the 48-inch
framing system, such as addition ol
straight or diagonal blocking, will
increase stiffness considerably.

—
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APA EWS Rim Board

In addition 1o dircctly supporting the
wall, a rim board ties together floor
joists and acts as an integral component
in an engineered woed system. The rim
board also provides a mmeans to transfer
lateral loads from the floor diaphragm to
the foundation.

Lumber has been the traditional prod-
uct used for rim boards, but increasing

“Tongue-8-groove edges

FIGURE 1
APA RATED STURD-I-FLOOR 16, 20, AND 24 oc

Stagger end joinis

APA RATED STURD-I-FLOOR
16,20, 24 0c & ;

Blocking with
square edge panels

2x joists, |-joists or

2x rim joist
or APA EWS
Rim Board

Note:

Provide odequate ventilation

and use ground cover in crawl

space. Panels must be dry

1/8" spacing is o before applying finish floor.
recommended at all edge
and end joints unless

otherwise indicafed by

panel manufacturer

. Note:
For buildings with woed or steel framed walls,
provide 3/4" expansion joints with separate floor
framing members and discontinuous wall plates
over the joints, ot intervals that limit continuous floor
areas to B0 feet maximum in length or width, to
allow for accumviated expansion during construc-

. . fion in wel weather conditions.
(or 2" lumber blocking

between supporis)

FIGURE 2

APA RATED STURD-I-FLOOR 32 AND 38 oc

{Over Supporis 32" o.c.)

APA RATED 1/8" spacing is recommended ot all edge and end joints

STURD-I-FLOOR
32 ocor48 oc

unless otherwise indicated by panel manufaciurer

Stagger end joints

T&G joint
(or block edges}

2x sill

2x rim joist

or APA EWS
Rim Board .

. < Cenler girder
Note: 5 . i
Provide sdequate ventilation and k- Joists 32" 0.c. {2x10's typical)
use grolund cover vopor retarder )
in crawl space. Parels must be dry H
before applying finish floor. 2x2 ledger or framing uncho?
Note:

For buildings with wood or steel framed walls, provide 3/4" exponsion joints with separate floor
framing members and discontinuous wall plates over the joints, at intervals that limit centinuous floor
areos to 80 feet maximum in length or width, to ollow for accumulated expansion during construction
in wet weother conditions.
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" {Over Supporls 48" o.c.)

2x sill

FIGURE 3
APA RATED STURD-I-FLOOR 48 oc

1/8" spacing is recommended at all edge and end
joints unless otherwise indicated by panel manufacturer

APA RATED Stagger end joinis
STURD-|-FLOO
48 oc ; Girder

2x rim joist or -
APA EWS Rim Board

T&G joint
{or block edges)

) 4x4 post Note:

Provide edequote
vantilolion and use
ground cover vapor
refarder in crawl
space. Panels must be
dry before applying
finish Hoor.,

Nofe:

For buildings with wood or steel framed walls, provide 3/4" expan-
sion joints with separate floor framing members and discontinuous
wall plates over the joints, of intervals that limit confinuous floor
areas to 80 feet maximum in length or width, to ollow for accumey-
lated expansion during construction in wet weather conditions.

FIGURE 4
APA GLUED FLOOR SYSTEM

Carpet and pad

2x rim joist or APA EWS Rim Board

Tengue-and-groove
edges {or 2" l[umber
blocking between

supporis)

Stagger end joints

Nete:
Provide odequate ™,
verdilotion and use
ground cover vapor
refaider in crawl
spcee. Panels must be

Site-applied glue, both joints
and tongue-and-groove joints {or
between panels and edge blocking)

1/8" spacing is recommended at olf

dry before applying ; |

finish Hoor. edge and end joinis unless otherwise
indicated by panel manufaciurer

Hote: 2x joists, I-joisis or floor

For buildings with wood or steel framed walls,
provide 3/4" expansion joinis with separole floor
framing members and discontinuous wall plates over
the joirts, ot intervals that Emit continuous floor areas
ta BO feet maximum in length or width, to allow for
accumulated expansion during consiruction in we!
weather condifions.

frusses 164", 19.2", 24" or 32" o.c.
(4% supports for 48" o.c. spacing)

APA RATED STURD-I-FLOOR
16,20, 24, 32 or 48 o.c.
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application of other new engineered
wood framing components, such as
l-joists, is increasing dermand for engj-
neered wood rim boards. Engineered
wood rim boards have less vertical
shrinkage than green lumber and martch
the depth of Ijoists and other engj-
neered wood framing products.

APA EWS trademarked rimboards can be
manufactured in plywood, oriented
strand board, glued laminated timber or
laminated veneer lumber. They are
available in lengths up to 24 feet.

The APA Glued Floor System

The APA Glued Floor System is based
on thoroughly tested gluing techniques
and field-applied construction adhesives
that firmly and permanently secure a
layer of wood structural panels to wood
Joists. The glue bond is so strong that
floor and joists behave like integral
T-beamn units. Floor stiffness is increased
appreciably over conventional construc-
tion, particularly when tongue-and-
groove joints are glued. Gluing also
helps eliminate squeaks, floor vibration,
bounce and nail-popping,

Field-glued floors go down quickly,
even in cold weather, using ordinary
construction materials and techniques.
And like many other panel assernblies
that provide excellent sound control,
the APA Glued Floor System is ideal for
multifamily construction. The large
panels with glued tongue-and-groove
Joints reduce the number of cracks that
can “leak” aitborne noise.

The system is normally built with
span-rated STURD-I-FLOOR panels
(Figure 4), although double-layer floors
are also applicable. In both cases,
STURD-I-FL.OOR and subflooring
panels should be installed continuous
Over two or more spans with the

long dimension or strength axis

ACTOSs supports.
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Panels recommended for glued floor
construction are tongue-and-groove APA
RATED STURD-I-FLOOR for single-
floor construction, and APA RATED
SHEATHING for the subfloor when
uscd with a separaie underfayment

or with structusal finish flooring. (An
additional layer ol underlayment, or
veneer-faced STURD-I-FLOOR with
“sanded face” should be applied in
arcas to be finished with resilient floor
coverings such as tile, linoleum, vinyl -
or fully adhered carpet.) Exposure 1 or
Exterior should be specified for applica-
tions subject to moisture during or after
construction, as in bathrooms and

_ utility rooms.

Tongue-and-groove panels are highly
recommencded for single-floor construc-
tion. Before each panel is placed, a line
of glue is applied to the joists with a
caulking gun. The panel T&G joint
should also he glued, although less
heavily to avoid squeceze-out. Il square-
edge panels are used, cdges must he
supported between joists with 2x4
blocking. Glue panels to blocking to-
minimize squeaks. Blocking is not
required under structural finish flooring,
such as wood strip flooring, crifa
separate underlayment is instatled.

Only adhesives conforming with

Performance Specification AFG-01
developed by APA are recommended

for use witl the Glued Floor System.

A number of brands meetirg this
specilication are available from building
supply dealers. For a list of qualified
adhesives, write to APA. 1f OSB panels
with sealed surfaces and edges are

to be used, use only solvent-based
glues; check with panel manulfacturer.
Always lollow the speciic application
recommendations of the glue
manufacturer.

NOTE: Gluing is not recommended for siding, or
wall or roof sheathing.

Application
For best results, follow these application
procedures:

1. Snap a chalk line across joists

four feet in from wall [or pancl cdge
alignment and as @ houndary for
spreading glue.

2. Spread only enough glue to lay one or
two panels at a time or follow specific
recommendations of giue manufacturer.

Wipe any mud, dirt or water from joists

before gluing.

3. Lay first panel with tongue side to
wall and nail in place. This protects the
tongue of next panet from damage when
tapped into place with block and
sledgehanmer.

4. Apply a continuous line of glue
{about 1/4-inch diameter) to framing
members. Apply glue in a serpentine
pattern on wide areas.

5. Apply two [ings ol glue on joists
where panel ends bust to assure proper
ghuing of each end.

6. After first row of panels is in place,
spread glue in groove of one or two
panels at a time belore laying next row.
Glue line may be continuous or spaced,
but avoid squeeze-out by applying a
thinner line (1/8 inch) than on joists.

7. Tap second-row panels into place,
using a block to protect groove edges.
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8. Stagger end joints in each succeeding
row. A 1/8 inch space between all

end joints and 1/8 inch at all edges,
including T&G, is recommended. (Use
a spacer tool to assure accurate and
consistent spacing.)

9. Complete all nailing of each panel
before glue sets. (See Table 5) Check
the manufacturer’s recommendations
for allowable time. (Warm weather
accelerates glue setting.) Use 6d ring- or
screw-shank nails for pancls 3/4 inch
thick or less, and 8d ring- or screw-

shank nails for thicker panels. Space

nails per Table 5. Closer nail spacing
may be required by some codes, or for

- diaphragm construction. Finished deck

can be walked on and will carry con-
struction loads without damage to
glue bond.

APA Panel Subllooring

The limiting factor in the design of
floors ts deflection under concentrated
loads ar panel edges. The Span Ratings
in Table 7 apply to APA RATED
SHEATHING grades only, and are the
minimum recommended for the spans
indicated. The spans assume panels
continuous over two Or more spans
with the long dimension or strength
axis across supports.*

Recommended live loads are given in
Table 6. Spans are limited to the values
shown because of the possible effect of
concentrated loads.

Nailing recommenclations arc given in
Table 7. Other code-approved fasteners
may be used. APA panel subllooring
may also be glued for added stiffness
and to reduce squeaks using nailing
recommendations in Table 5. /'

long edges should be tongue-and-
groove or supported with blocking
unless:

1. A separate underlayment layer is
installed with its joints offset {rom those

~

)



TABLE 7

{\m{\Nlﬂ._S_gﬁFEQQBING (APA RATED SHEATHING)(“)(H o

Panel
Panel Span _ Thickness Maoximum Span

Rating {in.) (in.}
24/16 7/16 16

32/16 15/32,1/2 14k
40/20 19/32, 5/8 20/(c)e
48/24 23/32, 3/4 : 24
60/32(0) 7/8 32

Maximum Nail Spacing {in.)

Nail Size Supported Intermediate
& Typelf Panel Edges Supports
6d common 6 12
8d common(d) 6 12
8d common & 12
8d common 6 12
8d common & 12

lo) For subfloor recommendations under ceramic tile, refer to Table 9, For
subfloor recommendations under gypsum concrete, contact manufacturer of
floor tepping.

(b) APA RATED STURD-!-FLOOR may be substituted when the Span Rating is
equal to or greater than jobulated maximum span.

[c] Span may be 24 inches if 3/4-inch woed sirip flooring is installed af right

{d) &d common nail permitted if panel is 1/2 inch or thinner.

(e} Span may be 24 inches if @ minimum 1-1/2 inches of lightweight concrete
is opplied ever panels.

{f} Other code-approved fasteners may be used.
(g) Check with supplier far availabiliy,

angles fo joists.

in the subflooz The minimum thickness
of underlayment should be 1/4 inch for
subllaors on spans up to 24 inches and
[1/32 inch or thicker panels on spans
lenger than 24 inches.

2. A minimum of 1-1/2 inches of
lightweight concrete is applied over
the pancls,

3. 3/4-inch wood suip flooring is
installed over the subfioor perpendicular
. to the unsupported edge.

If floor has become wet during construc-
tion, it should be allowed to dry before
application of finish floor, 'including
underlayment, hardwood flooring,
ceramic tile, etc. Alter it is dry, the floor
should be checked for flamness, espe-
cially at joints,

APA RATED SHEATHING Exposure 1
may be used where temporary exposure
to moisture or the weather is expected
during construction. However, only
Exterior panels should be used where
permanent exposure o moisture or the
weather will be required.

In some nonresidential buildings,
greater traffic and heavier concentrated
lnads may require construction in excess
of the mninimums given. Where joists are

FIGURE 5
 APA PANEL SUBFLOORING _

Wood strip, wood blocks, or
lightweight concrete flooring

2x rim joist
or APA EWS
Rim Board

Note:

Provide adequate
ventilation and use ground cover
vapor refarder in crowl spoce.
Subfloor must be dry before
applying subsequent loyers.

16 inches on center, for example, panels
with a Span Rating of 40/20 or 48/24
will give additional stiffness, For beams
or joists 24 or 32 inches on center,
1-1/8-inch panels provide addirional
stiffness. ' ' '

*Note: The Span Raring in the trademark applics
when the long pancl dimension ts across supports
unless the strength axis is otherwise identified.
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Note:

For buildings with weod or steel framed wells, provide 3/4"
expansion joints with separote floor framing members and
discontinucus wall plotes over the joints, of intervals that
limit eontinuous floar areas fo 80 feet maximum in length
or width, to dllow for accumulated expansion during
construction in wet weather conditions.

Stagger end joints (optional}

» 1/8" spacing is recommended of oll
edge and end joinis unless otherwise
indicated by panel manufaciurer

2x joists, |-joists or
floor trysses

APA RATED SHEATHING

Lightweight Concrete
Over APA Panels

APA RATED SHEATHING or STURD-
I-FLOCR panels are an excellent base
for lightweight concrete floors. See
“APA Rated Sturd-1-Floor,” page 20, or
“APA Pane} Subflooring,” page 24, for
application recommendations. For
gypsum concrete recommendations,




FIGURE 6
APA PLYWOOD UNDERLAYMENT

Tile, sheet goods, carpet
or nonstructural flooring

underlayment (see ™
Toble 8 for under-
layment recommen-
dotions for thin
flooring producis)

Provide 1/32" spoce between
underlayment joints

contact manufacturer of fleor topping.
Install panels continuous over two or
more spans with the long dimension
across supports. Usc a moisture harrier
when recommended by concrete manu-
facturer (See “Noise Transmission
Control,” page 57, and Figure 34 for an
illustration of a typical assembly)

APA Plywood Underlayment
Underlayment grades of plywood have a
solid, touch-sanded surlace lor direct
application of carpet and pad. For areas
to be cavered with resitient floor cover-
ing, specify panels with “sanded face,”
or certain other graces as noted in Table
8. Special inner-ply construction of
Underlayment resists dents and punc-
tures from concentrated loads. Applied
as recommended, plywood underlay-
ment is also dimensionally stable and
climinares excessive swelling and subse-
quent buckling or humps around nails.
Always protect plywood underlayment
against physical damage or water prior
to application. Panels should, however,

End joint sfagger optional
for subfloor panels

Stagger end joints in
underlayment panels
{optional under
carpet and pad}

APA RATED SHEATHING
or board subfiocring (sub-
flooring must be dry before
loying underloymeni)

™ No blacking required if undedayment
joints are offset from subfloor joints

be allowed to equalize to atmosphetic
conditions by standing individual
panels on edge for several days

hefore installation.

Install plywood underlayment, smooth
side up, immediately belore laying the
finish floor. For maximum stiflness,
place face grain across supports. End
and edge joints of underlayment panels
should be offset by at least two inches
from joints of sublloot panels, and
should not coincide with {raming below.

Begin fastening at one cdge next to a
preceding pancl. Assuring that the panel
is uniformly flat, continue by fully fas-
tening toward opposite cdge. When
Mloor members are dry, make sure fasten-
ers are flush with or just slightly below
surface of Underlayment just prior to
installation of resilient floor coverings
such as tile, or sheet vinyl {sce Table 8
{or underfayment reconnmendations for
thin flooring products). Fill and thor-
oughly sand edge joints (this step may
not be necessary under some carpet and
structural flooring products ~ check
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recommendations of flocring manufac-
tures). Fill any other damaged or open
arcas, such as splits, and sand ali
surface roughness.

The plywood underlayment needed to
bridge an uneven toor will depend on
roughness and loads applicd. Although
a minimum 11/32-inch thickness is
recommended, 1/4-inch plywood
underlayment may also be acceptable
over smoath sublloors, especially in
remodeling work. (See Table 8.)

Where floors may be subject to unusual
moisture, use panels with exterior glue
(Exposure 1) or APA C-C PLUGGED
Exterior, APA C-D PLUGGED is not an
adequate substitute for Underlayment
grade since it does not ensure equiva-
lent dent resistance.

Hardwood Flooring Over
APA Panel Sub{loors

APA panel subfloor spans for hardwood
flooring are limited to maximum spac-
ing of floor framing listed in Tablc 7. For
improved stiffness, and to help elimi-
nate {loor squeaks when hardwood
flooring is installed, construction in
accordance with Code Plus Floord is |
suggested (see page 21). The National
Oak Flooring Manufacturers Association
{NOFMA) and the National Wood Floor

y
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TABLE 8 |
APA PLYWOOD UNDERLAYMENTc)

Minimum Maximum Fastener
Plywood Spacing (in.){e
Thickness Panel
Plywood Grades(s) Application (in.) Fastener Size and Type Edges(d) Intermediate
APA UNDERLAYMENT ‘ 3d x 1-1/4-in.
APA C-C Plugged EXT APA O\:'er smooth subfioor 174 ring-shank naits(5) 3 6 each way
RATED STURD-I-FLOOR Over lumber subfleor 11/32 min. 12-1/2 goge 6 8 each way

{19/32" or thicker) or uneven surfoces

{0.092 in.) shonk dia.

(a} In areos fo be finished with resilient floor coverings such as file or sheet

vinyl, or with fully adhered carpet, specify Underlayment, C-C Plugged
veneer-foced STURD-I-FLOOR with “sonded face.” Underlayment A-C,

Underloyment 8-C, Marine EXT or sanded plywood grades marked “Plugged
Crosshends Under Face,” “Plugged Crossbands (or Core},” “Plugged Inner

Plies” or "Meets Underlayment Requirements” may also be used under

(b} Use 4d x 1-1/2-in. ring-shank nails, minimum 12-1/2 gage (0.092 in.)
or shank diameter, for underlayment panels 19/32 inch fo 3/4 inch thick.

{¢) For underloyment recommendations under ceromic tile, refer to Toble 9.
{d} Fasten panels 3/8 inch from panel edges.
(e) Fosteners for 5-ply plywood underlayment panels and for panels grecter

resilient floor coverings.

Association (NWFA) both recommend
the use of minimum 23/32" OSB and
plyweod as a subfloor marcrial.

Because hardwood flooring is sensitive
to moisture, make sure subflooring
panels are dry belore hardwood is
installed. Use a moisture meter to
measure the moisture content of the
sublloor. Do not install hardwood
unless sublloor maeisture tevel is within
a range consistent with the hardwood
manufacturer’s recommendations. i the
home is built over a crawl space, make
sure the crawl space is dry and well-
drained. A 6-mil polyethylene vapor
retarder should be installed on the
ground in the crawl space.

Tollow the recommendations of the
Nationa! Oak Fleoring Manulacturers
Association (NOFMA) or National
Wood Floor Association (NWFA)* for
storage, handling and acclimatizing
the hardwood prior 10 installation on

the subllooring,

*National Oalk Fioering Manulzcturers
Association, PO, Box 3009, Memphis, Tennessee,
38173-0009; Phone (90}) 526-5016.

National Wood Floor Association, 233 Old
Meramee Station Rd., Manchester, Missouri
63021-5310; Phone (800) 422-4556.

than 1/2 inch thick may be spaced 6 inches on center at edges and 12 inches

each woy intermedicte.

TABLE 9

APA PLYWOQOD SYSTEMS FOR. CERAMIC TILE FLOORING (Based on

ANSI Standard A108 and specifications of the Tile Council of America)

Joist Minimum Panel Thickness ('in.]
. Spacing
{in.) Subfloorlal(g) Underlayment{big) Tile Instaliation
Residential .
16 19/32 {c) {d) “Dry-3et” mortar or fatex —
poriland cement moriar
164 19/32 - Cement mortor {1-1/4"0
16 19/32 11/32 Organic adhesive
16 19/32 157320 Epoxy mortar and grout
Commercial '
16 19/32 (c) {d) “Dry-Set” mortar or lotex —
porfland cement mortar
16 19/32 - Cement mortar (1-1/4")
16 19/32 19/321e) Epoxy mortar and grout

{a) APA RATED SHEATHING with Span Rating of
40/20 (19/32" ponel).

(b) APA Underlaymen? or sanded Exlerior grade,
except as noted,

(¢) Attach Cernentitious Backer tnits {CBU) over
a suppetting plane of “Dry-Sei” or lotex-portiand
cement moriar with golvanized noils, screw-type
nails or other corrosion-resistant fasteners. 7/16"
minimum thickness CBU required.

{d) Leave 1/8" space ot penel ends and edges.
Fill joints with “Dry-5et” or latex-portland

cement mortar,
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{e} Leave 1/4" spoce at panel ends and edges;
trim panels as necessary fo maintoin end spac-
ing and panel support on framing. Fill joints with
epoxy mortar when it is spread for sefting file.

{f} Use No. 15 asphalt felt or 4-mil palyethylene
sheefing over subfloor. Reinforce mortar with
wire mesh.

(g} See Table 5, 7 or 8, os applicable, for panel
fastening recommendations.



Ceramic Tile Over

APA Plywood Floors
Recommendations for several plywood
floor systems suitable for application of
ceramic tile are given in Table 9, based
on specifications of the Tile Council of
America. Note that maximum joist
spacing for all systerns is 16 inches, and
that the plywood floor construction
used depends on the tile installation
system sefected.

APA Pancl Stair

Treads and Risers .

A growing number of builders and
manufacturers are using APA panels for
ncads and risers of both site-fabricated
and prefabricated stairs in closed-riser
stairways. Risers support the front and
hack of the tread, creating a very short,

ellective span,

APA panel stair treads may be used
interchangeably with boards when the
system is to include closed risers.
Maximum span between stringers is

42 inches (check local code require-
ments). Rounded nosing may be
machined into the tread, but should be
covered by a finish flooring material
such as carpet and pad in order to pre-
vent excessive wear or damage to
veneers exposed by rounding. Risers
may be any available APA panel grade at
least 19/32 inch thick. Panel grade and
thickness recommendations for the
ireads are given in Table 10. Glue is
recommended to improve stilfness of
connections and to eliminate squcaks.
Apply construction adhesive meeting
APA Performance Specification AFG-01
to all joints, with particular attention to
the connection at the back riser. Regard-
less of where glue is used, naii all edges
of treads as indicaied in Figure 7.
Dctail A is the simplest system, but
Detail B is preferred since it eliminates

FIGURE 7

APA PANEL STAIR TREADS AND RISERS

12" 0c .

end-grain nailing at the back riser and
may be used for all recommended
panels.

Heavy Duty Plywood Floors
Above-grade plywood floors may be
designed to support forklift trucks in
areas of heavy loading or to support
relatively high loads imposed by ware-
house shelving or stacked storage.
Heavy-duty plywood floors also make
excellent mezzanine decks and vibra-
tion-resistant surfaces for mounting
computer equipment.

Tables 11 and 12 give plywood recom-
mendations [or uniform and concen-
wrated (e.g., forklilt exaflic) loads. These
assume the use of plywood continu-
ous over two or more spans with face
grain across supports. Swuctural edge
support must he provided where high
concentrated loads occur Where no
lift-truck use is expected, two-inch
wood framing is adequate.
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8d.commeon nails 6" o.c.*

*Predrill fread end grain at
mid-thickness with 3/32" bit.
Maintain ot least 3/8" edge
distance in riser.

8d common nails

APA panel tread
{strength axis either
direction)

Finish Hooring
material

19/32" minimum APA
panel riser {any grade)

TABLE 10
APA PANEL STAIR TREADS
Minimum

__Thickness {in.)

Panel ‘ Nail- Naoiled-

Gradelol Glued  Only

APA RATED

STURD--FLOOR  19/32  23/32

(o) Other appropriate APA panel grades
may be substituted for Sturd-I-Floor,
providing minimusn thickness complies
with recommendations obove.

1n addition to providing structural
strength, a wearing surface should be
provided to resist crushing wood cells
and avoid abrasion whenever an indus-
trial floor is subject to hard wheel or
caster traffic. An expendable layer of ply-
wood or a dense wear surface such as
tempered hardboard should be used if
wheels are small, hard or heavilj; loaded.
Contact APA for further information.



TABLE 1T -

marked

PS1 PLYWOOD RECOMMENDATIONS FOR UNIFORMLY I.OAbEDﬁ*HEAW DUTY FLOORS ) (Deflection limited to.1/240 of
span.} (Span Ratings apply 1o APA RATED SHEATHING and APA RATED STURD-I-FLOOR, respectively,

PS 1.)

Uniform

Center-to-Center Support Spacing {inches) (Nomi

nal 2-Inch-Wide Supports Unless Noted)

Live Load
____lpsh

12(b)

50
100
125
150
200
250
300
350
400
450
500

32/16, 16 oc
32/16, 16 oc
32/16, 16 oc
32/16,16 oc
32/16, 16 oc
32/16, 16 oc
32/16, 16 oc
40/20, 20 oc
40/20, 20 oc ‘
40/20, 24 oc

| 48/24, 24 oc

161b) 201} 3 24b) 32 48
32/16,160c  40/20, 20 oc 7““'4%3/24, 24 oc 48 oc 48 oc
32/16,16 oc 40/20, 20 oc 42}/24, 24 oc 48 oc 1-1/2td)
32/16, 16 oc 40/20, 20 oc 40/24, 24 oc 48 oc 1.3/40d), 2d)
32/16, 16 oc 40/20, 20 oc 4513/24, 48 oc 48 oc 1.3/4(e), 2{d)

40/20, 20 oc 48/24, 24 oc 48 oc 1-1/8108), 1-3/8(d
40/20, 24 oc 48/24, 48 oc 48 og 1-3/8le), 1.1/21d)
48/24, 24 oc 48 oc 48 oc 1.1/2{e), 1.5/8(d)
48/24, 48 oc 4B oc 1-1/8le), 1.3/8(d) 1-1/21(e, 2(d)
48 oc 48 oc 1-1/410e) 1.3/80d) 1-5/8e), 2(d)
48 oc 48 oc 1~3/§{9', 1.1/21d) 2He), 2-1/41d)
- 4Boc . - 48.6¢. . - o 3l-l'/?ld) 20e), 2.1/41d) -

2{e), 2-1/216)
2.1/4le)
2-174fe}

3/4-inch for 24 oe),

TABLE 12

PS 1 PLYWOQOD RECOMMENDATI
all-Group 1 or Structural I A-

{o] Use phywood with TAG edges, or provide structural
blocking at parel adges, or instal] separate underlayment.

(b} A-C Group 1 sanded plywood Eunels may be substitufed for span-
roted Sturd-1-Floor panels {1/2-inc!

for 16 oc; 5/8-inch for 20 og;

ONS FOR FLOORS CARRYING FORK;TRUCK
C or €-C Plugged, except where 2-4-1 [STURD-I

S _[c).NéminuI 4-inch wids supports,

unsanded, single layer.
(e) All-Group 1

or Structural | plywood, sanded or unsanded, single layer.

TRAFFIC(oHbIY) (Plywood grade is
-FLOOR 48 oc marked PS 1] is noted),

1d) Group 1 face ond back, any spacies inner plies, sonded or

Tire Tread Load per Center-to-Center Support Spacing {in.} (Minimum 3-Inch-Wide Supports)
Print Width Wheel - o —
(in.) (Ibs.} 12 16 2 C24
500 2-4-1 2.4-1 2-4-1 2-4-1
3 1000 1-1/4" 1-1/4" 1-1/4* 1-1/4"
1500 - 112 1-3/4" 1-3/4" 1-3/4"
2000 2" _ o 2-1/4" - 2-1/4"
1000 2-4.] 2-4-1 1-1/8" i-1/8"
1500 1-1/8° 1-1/8" 1.1/4" 1-1/4"
5 2000 1174 1.1/2" 1-1/2¢ 1-3/4"
2500 1-1/2" 2 2 2
3000 1-3/4% A A 2-1/4" - 2-1/4¢
2000 1-1/8" 1-1/8° 1-1/4" 1.1/4"
3000 1.1/4" 1.1/2° 1.1/2 1-3/4¢
7 4000 1-3/4" 1.3/4" 1-3/4 2
5000 2 . 2" 2.1/4 2-1/2"
6000 2-1/4" 2-1/2 2-3/4 3"
3000 1-1/4" t1/4" 14 1-1/4"
4000 1-1/2" 1-1/20 1-3/4" 1-3/4"
9 5000 1-3/4" 1-3/4" . 2 2
6000 Vs 2 2-1/4* 2-1/4"
7000 2-1/4" 2-1/4" | 2-3/4* 2-3/4"

{a) Structural blocking [3x4 or 2x6 min.

blocking with framin

) required ot all panef edges. Support
g anchors of adequate capacily or similor devices,

(b] Provide o wearing sursce such s Plyren, polyethylene or o separate layer
of plywood, hardboard or other hard surface when loads are due to costers,

where fork-truck traffic is stopping, stariing er furning in

(e) Usa ring- or screw-
© 1-1/2" or panel thickn
of panel adges and 8¢

|

o.<. ot inferior supports. ‘

or small, hard wheels, A wearing surface should alse he considered for areos

a tight radius.

shank nails with langth sufficiont o renefrule froming
053, whichavar is greater. Space nails

maximum 4" o.c,




APA PANEL WALL
CONSTRUCTION

APA Sturd-1-wall®

The APA Sturd-1-Wall systern consists

of APA RATED SIDING (panel or lap)-
applied direct to studs or over nonstruc-
tural fiberboard, gypsum or rigid foam
insulation sheathing. Nonstructural
sheathing is defined as sheathing not
recognized by building codes as meeting
both bending and racking strength
requiremnents.

The system is recognized by HUD and
the modc! building codes. When prop-
erly insulated, it can meet the thermal
requirements of HUD/FHA, FmHA and
state and regional energy codes (sce
page 55 for typical assemblics). A single
layer of panel siding, since it is strong
and rack resistant, eliminates the cost of
installing separate structural sheathing
or diagonal walt bracing, Panel sidings
are normally installed vertically, but may
also be placed horizontally (long dimen-
sion actoss supports) if horizontal joints
are blocked. Maximum stud spacings for
both applications ate given in Table 13.

When installing panel or lap siding over
rigid foam insulation sheathing, drive
the nails flush with the siding surface,
but avoid over-driving, which can result
in dimpling of the siding due to the
compressible nature of foam sheathing.

THE ENOINEERED THE ENGINEERED
WOOD ASSOCIATION WOOD AJSOCIATION
RATED $I0ING RATED SIDINQ
303 LAP 30-SW WIS

16 o tiwrr 16 0 antirt
BIZEQ FOR SPACING
EXTERIOR EXTERIDR
et 110 e il 000 e
P31-35 PAP-108 : PE1-p8 PRP-108
RUD-UM-34 FHA-UM-B4
Wil NOE wihle ASSBEraTON
RATED SIDIHG RATED SIDING
u:ﬂu . 24 go 1932 INGH
16 oc AZED FOR SPAGING
EXTERIDA E R

PRP-A0A_HUD-UH-AZS FRP-108_Hibm A0

“ =
=
=
L;
=]
1=
| ]
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Sidings are occasionally treated with
water repellents or wood preservatives &
to improve finishing characteristics or
durability for certain applications. 1f the
siding has been treated, be sure the '
surface reatment is dry to avoid solvent

or chemical reaction with the foam

sheathing.

* Because of the high resistance of foam

sheathing to vapor transmission, a poly-
ethylene vapor bartier or foil-backed
gypsum wallboard rust be installed on
the warm side of the wall to avoid
condensation problems in the wall
cavity. Ordinary foil- or paper-faced
insulation batts are not recommenced
as an alternate.

When rigid foam insulation sheathing

is used, building codes also generally

require instaflation of 1/2-inch gypsum
wallboard, or other materials of the

required thermal barrier rating, on _
the inside sutface of the wall for @

fire protection.

See Figures 8 through 12 for panel and
lap siding instailation recommendations
for the Sturd-1-Wall system, or for siding
installed over nailable sheathing,

All panel siding edges in Sturd-I-Wall
construction should be backed with
framing or blocking. Use nonstaining,
noncorrosive nails as described in
Tables 13 and 14 to prevent staining
the siding.

Where siding is to be applied at

an angle, install only over nailable
sheathing.

NOTE: Gluing of siding, or wall or roof sheathing
1o framing is not recommended.

>



TABLE 13
APA STURD-I.WALL CONSTRUCTION

Max. Stud Spacing”

{Recommendations Apply to APA Rated Siding Direct to S_I_l.l_ti_s__;g:ﬁg;ng[;ﬁgr!;!_r_ucfurdl Sheathing.)

Max. Nail Spacingle)

Nominal Ay Nail Size {in.)
Thickness Long Long (Use nonsiaining
Siding (in.) Dimension Dimension box, siding or Ponel Infermediate
Description{a} or Span Rafing Vertical Herizontal __casing noils) (b} (e} Edges Supporis
__1N/3283/8 16 .
APA MDO EXT 15/32 & thicker 24 24 :
Panel : - . 6d for siding 1/2" 61 120
Siding i o thick or less; 8d
APA RATED 1§ oc (II’IC;U(_iiﬂ_Q T1 -1 ” __]9 _....Ai,é,.[?l_-_‘. fOI’ fhicker Sidiﬂg
SIDING EXT 24 ac 24(h) 240hi
o B ST T 16 alon _
Lap APA RATED l6oc - - 16 . ﬁ?‘iﬁr;;c}fef;g_]sfg" bottom edge
Siding SIDING - LAP EXT 24 oc — 24 for thicker siE:ling b 24 alon -
N e e e e e oftorn edge

{e] Recommendations apply to all species groups for veneered APA RATED
SIDING, inciuding APA 303 Siding.

{b) If panef siding is applied over foam insulation sheothing, use next regulor
nail size, If tap siding is instolled over rigid foam insulation sheathing up to i
inch thick,.use 10d (2" nails for 3/8" or 7/14" stding, 124 (3-1/4") nails for

15/32" or 1/2" siding, and 1éd (3-1/2") noils for 19/32" or thicker siding. Use
- nonstaining box nails for siding installed over foaminsulation sheathing.

(e} Hot-dipped or hot-tumbled galvanized steel nails are recamrnended for
most siding epplications. For best performance, stainless stes! nils.or aly-
minum nails should be considered. APA tests also show thot electrieally or
mechanically gelvanized steel nails dppear satisfaciory when plating meets or

exceeds thickness requirements of ASTM A641 Class 7 coatings, and is further

profected by yellow chromote cooling.

TABLE 14
APA RATED SIDING OVER NAILABLE SHEATHING

{For siding over lypes. of nonstruciural sheathing, see Sturd-1-Wall 'recqmmenggﬁoﬁs.)

Note: Galvanized fosteners may react under wet conditions with the natursl
extractives of some wood species and may cause staining if left unfinished,
Such staining ean be minimized i the siding is finished in accordance with
APA recommendations, or if the roof overhang protects the siding from direct
exposure io meisture and weuihering. '

d) For braced wall section with 11/32" or 3/8 panel siding.applind. herizon. it

tall over stods¥4" 6.c.; spuce noils 3" a.c. along porel edges,
e} Recommendetions of siding manufacturer may vary.

"+ {f} Where basic wind speed exceeds 80 mph, neils attaching siding to interme-

diate shuds within 10% of the width of the narrow side from wall corners shall
be spaced 6" o.c.

(g} Stud spocing mey be 24" o.¢. for veneer-faced siding panels.
(h} Mesimurm stud spacing 16" o.c. for Cede Plus,

Maonx. Spacing of
Vertical Rows of Nails

Max. Nail Spacing(®)

) {in.) {in.}
Nominal —-- Nail Size
Thickness Long Long {Use nonstaining
Siding {in.) Dimension Dimension box, siding or Panel Intermedicte
Description{a) or Span Raling Verlical  Horizontal  casing nails)(blie) Edges Supports
APA MDO EXT 11/32 & 3/8 16 24
Panel AMDO EX 15/32 & thicker 24 24 éd for siding 1/2" é 12
ane — - thick or less; 8d
Siding  Apa RATED 16 oc fincluding T1-11) 16 24 forthicker siding
SIDING EXT 24 oc 24 24
Lo APA MDO EXT 11/32 & thicker —_ — " bd for siding 1/2°
OP e e — ) - : thick or less; 8d
Siding  APA RATED 11/32 & thicker, ) - for thicker siding 8 olon ‘ —_
: SIDING — LAP EXT or 16 oc or 24 oc S e bottom egge

(0} Recommendations epply fo ¢l species groups for veneered APA RATED
SIDING, including APA 303 Siding. '

(b} Hot-dipped or hot-umbled galvanized steal nails are racommended for
most siding applications. For best performance, stoinless steel nails or aly-
minum nails should be considered, APA tests also show that slecirically or
rmechanically galvanized steet nails appear sotisfactory when ploting mests or
exceeds thickness requirements of ASTM A641 Cleass 2 coatings, ond is further
protected by yellow chremate coating. ‘

Note: Golvanized fasteners may react under wet conditions with the naural
extroctives of some wood specias and mey cause slaining if left unfinished.
Such stoining can be minimized if the siding is finished in accordance with
APA recommendations, or if the roof overhang protects the siding from direct
exposurs fo moisture end weathering. ST T
{c) Recommandations of siding manufacturer may vary, -

Note: Shaded noil spacing meets Coda Plus recommendations.




FIGURE 8
APA STURD-I-WALL (Vartical Ponel Siding lnsiulluligp}_‘ww“ S

No building paper required
with panel siding when edges are -

shiplapped, battened or caulked.”
If coulking is not used with battened
square buti joints, treat panel edges

with water repelient. Caulk around
windows and doors (see Figure 17).

No diagonal wall
brocing required
with panel siding

APA RATED SIDING
panels. All edges
supporled by framing
or blocking.

4" minimum clearance,

siding fo grade
1/8" spacing is
recommended at all
edge and end joints unless
otherwise indicated by
panel manufacturer

*Check local building and
energy coda requiraments.

FIGURES '
APA STURD-I-WALL (Horizontal Panel Siding Installation)

No diogonal wall
bracing required
with panel siding

2x4 blocking ot
horizonial joints

Building pouper or other code-
approved weather-resistive or
air infiltiration barrier*

1/8" spacing is recommended af all
edges and end joints unless otherwisa
indicated by panel manufacturer

Battens at 4' or 8' o.c. to conceal

butt joinis ot panel ends. Nails
through battens must peneirate
studs at least 1"
See Table 15 for

maximum stud spacing

APA RATED SIDING panels
(noiling as required for

Treat panel edges with _
b N vertical installation)

water repellent. Caulk
oround windows and

doors [see Figure 17).

/

*Use building paper for grooved panal

&" minimum clearance i
sidina %o arade ' \ . siding appfied horizentally, and for
gfog 1 ungrooved panels whan vertical buft joints
r e : are not cavered with battens.
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FIGURE 10
APA STURD-1-WALL {Herizontal Lap Siding Installation)(c)

APA RATED SIDING

{lop siding), maximum
width 12", Minimum
headiap 1",

Building paper or other
code-approved weather-
resistive or air infilration

barrier required with
tap siding™

Leavel/8" spacing
and caulk vertical
joinis unless otherwise
recommended by

siding manufacturer

*Check-local building
and energy code
requirarments.

1-1/2"wide starter
sirip, thickness to

match lap sidin -
P 9 &" minimum clearance,

{a) Diagenal bracing methods permitied by model siding fo grade
building codes for braced wall segments must be
provided. For engineered sheor wall segments, use
APA Rated Sheathing for wall sheothing under lap siding
(see Figure 12).

FIGURE 11
APA RATED SIDING (PANEL SIDING) OVER NAILABLE SHEATHING

No building paper
or diagonal wall
bracing required

with panel siding*

1/8" spacing is recom-
mended at oll edge
and end jeints unless
otherwise indicated by
panel manufacturer

6" minimum
clearance, siding
fo grade

*Check local building and
energy code requirements.

panels applied over
shecthing

FIGURE 12
AFPA RATED SIDING (LAP SIDING) OVER NAILABLE SHEATHING

Siding joints, if staggered
may eceur oway from studs
with nailable sheathing, See
Figure 17 for corner joini
details.

No building paper or diagonal
wall bracing required with APA
RATED SHEATHING*

Leave 1/8" spacing and
caulk vertical joints, unless
otherwise recommended
by siding manufaciurer

APA RATED SIDING
(lap siding), maximum
width 12", Minimum
heodlag 1",

1-1/2"-wide starler strip,

W
thickness to match lop siding 6" minimum clearance,

siding to grade

*Check Jocal building and energy code requirements.
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The Code Plus Wall

The Cede Plus wall provides superior
wall racking strength, protecting the
home from severe winds and earth-
quakes. When used with 2x6 wall
studs, the Code Plus wall can be insu-
lated to meet.stringent energy codes.
Requirements are as follows:

1. For double wall construction, sheath

* walls with APA RATED SHEATHING.

2. For single wall construction, apply
APA RATED SIDING panels which are
at least 19/32 inch thick or possess a
Span Rating of 24 oc direct to studs
spaced 16 inches o.c., or

3. Apply APA RATED SIDING

panels which are at least 19/32 inch
thick with no grooves or with shallow
grooves which are no deeper than the
face veneer direct to studs spaced

24 inches o.c.

4. Fasten wall sheathing with 6d nails,
or 8d nails for panels greater than

1/2 inch thick, and fasten APA RATED
SIDING with 6d or 8d galvanized nails.
Space nails 6 inches at supported edges
and 12 inches at intermediate supports.

5. Leave a 1/8-inch space at all edge and
end joints to allow fer panel expansion.



APA Pancl and Lap Siding
Over Nailable Sheathing

The recommendations in Table 14 for
panel and lap siding apply to siding
installed over nailable sheathing. Unless
otherwise indicated in the local building
code, naitable sheathing includes:

1. Nominai 1-inch boards with studs
16 or 24 inches o.c.

2. APA RATED SHEATHING panels
with roof Span Rating of 24 inches or
greater installed with long dimension
either parallel or perpendicular to studs
16 or 24 inches o.2. (except 3-ply ply-
wood panels must be applied with long
dimension across studs when siuds are
spaced 24 inches 0.c.).@

3. APA RATED SHEATHING panels
with roof Span Rating less than 24
inches instailed with long dimension
cither paraliel or perpendicular to studs
16 inches o.c. {except plywood panels
3/8 inch thick or less must be applied
with long dimension across studs).@

Lap siding joints, if staggered, and panet .

siding joints may occur away from studs
with nailable sheathing.

{a) Check tocal huilding codes lor blocking
requircments between studs for braced or engi-
neered shear wall segments, when wall sheathing
is installed horizontally across studs.

NOTE: In addition to panel ¢dge spacing and the
use of straight studs, nailing sequence can also be
a lactor in maintaining a uriformly Rat appearance
of the finished wall. Here's a way te instal] panel
siding without built-in compressien stress. First,
position the panel, maintaining recommended
edge spacing, and lightly tack at each comer.
Tnstall the first row of nails at the edge next to the
preceding panel [rom top to bottom, Remove
remaining tacking nails. Then nail the row at the
first intermediate stud. Continue by nailing at the
secend intermediate stud, and finally, at the edge
opposite the preceding panel. Complete the
installation by fastening to the top and

botrom plates,

FIGURE 13
APA PANEL WALL SHEATHING _

1/8" spacing is recom- —
mended ot all edge and
end joints unless other-
wise indicated by ponel
manufacturer

“Block” horizontal ~.
joints in panels vsed

for brocing YR
Filler strip if required \\
APA RATED SHEATHING ——

applied with long dimension
paraltel to studs

APA RATED SHEATHING applied —
with long dimension across sluds I

A" minimum
L clearance, siding

Siding e - to grade

TABLE 15

APA PANEL WALL SHEATHING{a) :
{(APA RATED SHEATHING panels continuous over two or more spans.)

Maximum Nail
Spacing {in.)

Panel Maximum Supported ‘
Span Stud Spacing Nail Panel Intermediate
Rating {in.) * Sizelblid) Edges Supports
12/0, 16/0,
20/0 R V- I éd for
or Wall-16 oc h panels
1/2" thick 6 12
. less; 8d
24/0, 24/16, Lo or 1ess;
32/16 Gog for 1h|clker
orWell-24 0c - E paneis

{c} Other code-approved fastenars may be used.

Note: Shaded construction meets Code Plus
recommendations.

{0} See requirements for nailable panal sheath-
ing when exterior covering is fo be nailed to
sheathirg.

(b) Common, smooth, annular, spirel-thread, or
galvanized box,
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FiGURE 14

APA PANEL CORNER BRACING

Supports 16" or 24" o.c.

1/2" gypsum or fiberboard

15/32" or 1/2" APA RATED
SHEATHING nailed to studs.with
6d common nails spaced 6" o.c.
along parel edges and 12" o.c,
at infermediate supports*

“When corner ponels are plywood, 1-1/2"
roofing nails spaced 4" o.c. aleng pane!
edges and B" o.¢. at infermediate supporls
may be used,

FIGURE 15
BRICK VENEER OVER APA PANEL SHEATHING

Building paper may be omitied when a 1" air

space fs provided between brick or masonry
veneer and wall sheathing (check local
building code for requirements)

APA RATED SHEATHING

1" air space

Brick veneer
or masonry

“Weep holes” in
bottom course
every 24"

Held panel edge 1/2"
above base flashing

Extend flashing up behind
sheathing at least 4"
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THE INGINEIRED THI ENGINEERED
WOOD ASSOCIATION WOOD ASSOCIATION
RATEDSHEATHING  ~  RATED SHEATHING

24/ 38 WCH 32/16 1572 INCH
SI2ED FAR BPACING . - SIZED FOR 3PACIND
EXPOSHRE 1 EXPOTGRE T
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PAP-101 3UT-UM-ELC O
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WODD ASSOCIATION
RATED SHEATHING
24/16 718 INcH
AIZED FOR SPACINR
EXPOSURE 1
B ||| p—
FAP10F HUD-UM-205
e L
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APA Panel Wall Sheathing

APA RATED SHEATHING easily meets
building code wall sheathing require-
ments for bending and racking strength
without let-in corner bracing, And when
fiberboard or other nonstructural -
sheathing is used, APA RATED
SHEATHING corner panels (Figure 14,
following page) of the same thickness
can also eliminate costly let-in bracing.
Installation recommendations are given -
in Figure 13.

Building paper is not required over wall
sheathing, except under stucco, and
under brick veneer where required by
local building code. Recommended wall
sheathing spans with brick veneer or
masonry are the same as those for nail-
able panel sheathing (see page 33). See
Figure 15 on page 35 for installarion
recommendatons.

Panel recommendations for preframed
wall sections are the same as for built-
in-place walls.

NOTE: Gluing of siding, or wall or roof sheathing
to framing is not recommended.



FIGURE 16
STUCCO OVER APA PANFEL SHEATHING

Self-furring
metal lath

Stucco

APA RATED SHEATHING — -

*Check lotal building and applicator for
specific requirements.

Note:

Uniform Building Code requires two
layers of grade D paper for stuccoe
over wood-based sheathing.

TABLE 16

RECOMMENDED THICKNESS AND SPAN RATING
FOR APA PANEL WALL SHEATHING FOR STUCCOQ EXTERIOR FINISH

. Building poper is required
where stucco is applied
over panel shaathing.*

APA Rated Sheathinglc

Stud Minimum Minimum
Spacing Panel Thickness Span Rating
{in.) Orientation (o} {in.}
\ 5/140d) 20/0
k)
Horizontall . 57160 Wall-24
14 3/8 24/0
Vertical . 15/321, 17210 32/16
24 Horizontal(bl 716 24/16
Vartical 197320, 5780 40/20

(a} Strength axis {long panel dimensien} perpen-  compuosite (APA COM-PLY) panels except
diculor to studs for herizontal applicatien; or as noted.
::l:;r;:lell:u studs for vericilcc;l Epplicufion.d | 1d) Plywood ponels oy,

ocking recommended between studs elong
horizental panal joints. {e) OSB parels anly.
{c} Recommendations apply to all-veneer () OSB or 5-ply/5-layer plyweod.
plyweod, oriented strand boord {OSB) or |
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APA Sheathing Under Stucco
Greater stiffness is recommended for
wall sheathing when stucco is to be
applied, To increase stiflness, apply the
long panel dimension or strength axis
across studs. Blocking or a plywood
cleat is recommended at horizontal
joints. Blocking is required for braced
wall sections or shear wall applications.
For panel recommendations applied
horizontally or vertically, see Table 16.

Siding Joint Details

The siding joint details in Figure 17 are
based on the use of APA trademarked
siding. Nailing of wood structural panel
siding along both edges of shiplap
joints (“doubte nailing™), as shown, is
required for shearwalls or those wali
segments that mus: meet bracing
requirements. Doubie nailing is recom-
mended for all other applications as well
to provide maximum wall strength and
moisture protection.

Where caulks or joint sealants are indi-
cated, consider the various types avail-
able such as urethane, plasticized acrylic
latex, butyl and polysulfide. Check with
the manufacturer of the caulk or sealant
to determine suitability for the intended
application and compatibility with coat-
ings and other building materials such

as vinyl and aluminum.

In some cases a foam rod or other type
filler material may be used behind the
sealants as recommended by the manu-
facturer. For best results in other cases,
apply caulking to framing at panel edges
before installing the siding panel; or
apply a bead of caulk along the panel
edge before installing the next panel. A
1/8-inch space is recommended at all
edge and end joints unless otherwise
indicated by panel manufacturer If
caulk s to be used, also check with
caulk manufacturer for recommended

¢

?



FIGURE 17
PANEL SIDING JOINT DETAILS

Vertical Wall Joinis
Butt

- Siding

Apply building paper
and treot panel edges
with wafer repellens.

Vertical Inside & Qutside Corner Joints

Shiplap

Buft & Coulk Corner Bourd Lap Joinis

—— Siding

ST Cavlk

Horizontdl Wall Ioints
Buft & Flosh
i Siding

f——————— Blocking

Flashing
(galv. or aluminum)

Horizontal Beltline Joints (For multistory buildings, when ¢
horizontal joints for shrinkage of framing,

Floor plate

Siding

Band Joist

Wall studs

Wood Window Details (For metal window details,

Head

e

_}% Siding

Flashing & caulk

Int. casing

Glass

Finish wall -

Siding

Corner boards

If grooved panel

. siding is applied
Vertical Batten ‘herizontally, use
] Reverse Board and Balten Batten R building paper.

Note:

Nailing of both panet edges

along shiplap joint is recom-

mended. The “double nailing” is

required when wall segment must

' meet wall bracing or engineered
shear wal! requiremenis,

Lap Siding (typ)_ Lap Siding (APA Sturd-I-Wel)

Caulk \ Caulk

"~ Use ring-shank nails

7 for the batiens, opplied
near the edges in two
staggered rows.

Lap Siding
[typ-}

I
Building
paper

Blocking
el

Jamb

a— Siding {4' x 8%

Siding

Siding

¥ ———————— Blocking

- Blocking

—- Lap {op pane! over Shiplap joint

botom panet

onvertional lumber fioor joists and rim boards are used, make provisions at
especially when applying siding direct 1o studs.}

Jog Exterior Stud Line Band Board Over Panel Filler Band Board In Relief

—— Siding

— Siding (4'x 8

— Alum. or golv.
fiashing

Up to 1/2" gap
when using conven-
tionat lumber floor
& rim joisfs

Band board trim

Galv. 'Z' flashing

Gaiv. sbikes or bolis
{couniersink}
2x10 bond board
T Filler

Plastic pipe spacer
{2"10 6" dia.)

contact the Americon Architecturaf Manufacturers Association.)

Siit

Finish wall Int, casing

Siding Finish il
Caulk Caoulk
tnt. casing Finish wall
Glass Siding
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edge spacing. Nails through battens or .
other wood trim must penctrate at least
one inch into studs. Nail panel siding

6 inches o.c. along edges and

12 inches o.c. at intermediate supports.
To prevent staining of siding, use hot-
dip galvanized, aluminum, or other
nenstaining naits as deseribed in

Tables 13 and 14

Siding is often fully cxposed 1o weather
and thus has increased susceptibility to
elevated moisture conditions. Although
siding will periodically experience meis-
ture contents above the thresheld value
needed to support decay, wood-hased
siding products have a good history of
petformance because they dry down
below this threshold value before decay
can take hold. If trim is installed around
siding, be sure that it doesn't trap mois-
ture ot reduce the drying ability of the
wood. Trim that is applied incorrectly
can lead to long-term moisture accumu-

lation that causes decay.

Apply flashing or other means of
protection over end grain of siding 10
minimize water absctption.

APA Rated Siding
Patterns and Grades

APA RATED SIDING, including 303
plywood siding, is available in a wide
variety of surface textures and patterns.
For descriptions of siding surface pat-
tems and thicknesses, refler to APA
Product Guide: APA Performance Rated
Sidings, Form E300. Actual dimensions
of groove spacing, width and depth may
vary with the manufacturer Where the
characieristics of a particutar wood
species are desired. specily by grade
and species preference.

In order to help specifiers select the
most appropriate siding appearance for

TABLE 17

APA 303 SIDING FACE GRADES(4)

303 Series Type of Paich

Plywood Siding -

Grades ~ Wood Synthefic
303-0C Not permitied Not permitted
303-0OL Not applicable for overlays
J03-NR Mat permitted Not permitted
303-SR Not permitted Permitted os

’ notural-defect shape

303-6-W Limit & Not permitied
303-6-5 Not permitted Limnit &
303-6-5/W Limit & — any combination

303-18-W Limit, 18 Not permitted
303-18-5 Mol permitted Limit 18
303-18-5/W Limit 18 — any combination

303-30-W Limit 30 Not permifted
303-30-5 Not permitied Limit 30
303-30-5/W Limit 30 — any combination

(&} All panels except 303-NR allow restricted minor repairs such os shims. These and such other face
appearance characleristics as knots, knotholes, splits, efc., are limited by both size and number in
accordonce with panel grades, 303-OC being most restrictive and 303-30 being least. Multiple
repairs are permitted only on 303-18 and 303-30 panels. Pokch size is restricted on oll panel grades.

any particular job, APA 303 ply-
wood sidings ave also identilied by
a face grading system. There are
four basic siding classifications

within the system — Special Series

303, 303-6, 303-18 and 303-30.
Each class, as shown in Table 17, is
further divided into grades accord-
ing to categories of repair and
appearance charactenstics.

Finishing Plywood

for Exterior Fxposure

Care and Preparation

Plywood should be stored and
handled with care w avoid damag-
ing before finishing, Storage in a
cool, dry place out of suntight .
and weather is best. I lelr out-
doors, straps on bundles should be
ioosened or cur and the plWﬂod
covered. Allow good zir circulation
to prevent moisture condensation
and possible mold growth.
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Edge Sealing

Moisture enters the end grain of
plywood or other wood-based products
faster than through the surface,
Consequently, edges and ends of APA
RATED SIDING panels or lap siding
should be sealed. Although edge sealers
are not necessarily moiseure-proof or
permanently durable, they help to
minimize sudden changes in moisture
content i the siding, due to weather

APA RATED SIDING may be edge
sealed at the factory. 1f the siding is not
factory-sealed, it can be sealed quickly
at the job site while the panels or lap
siding pieces are stll in a stack. Edges
or ends cut during construction
should be resealed.

Siding to be finished with a semitrans-
parent or solid-color stain can b;fledge
sealed with a Hberal applicadon of a
paintalyle, water-repellent sealer. If the
siding is to be painted, use the same

)



waint primer that will be used on the
urtace. Horizonal edges, particularly
ower drip edges of siding, should be
iven special care because of their
JCIICT WETHNgG exposure, '

‘inishing

\PA RATED SIDING may be finished
vith a variety of products such as
cmitransparent stains, solid-color stains
' paint systems. The recommended
nishes depend on the type of siding
reduct, and whether it has an
verlaid surface,

fl-based, semitransparent stains may
= used on certain veneer-faced siding
roducts as detailed in Table 18. Solid-
lor stains may be used on most APA
ATED SIDING products and usually
rovide better protection, In general,
owever, best overall performance on
PA RATED SIDING products can

¢ achieved with an all-acrylic latex
aint system,

~r overlaid siding, any top-quality
sterior house paint system formulated
't wood performs satisfactorily.
lid-color stains may also be used on
verlaid sidings, although some manu-
cturers recommend only acrylic latex
rmulations. For specific recommenda-
ns on finishing OSB siding products,
nsult the siding manufacturer,

ble 18 provides a summary of finish-
g recommendations for APA 303
ding face grades. For complete infor-
ation, write for APA Product Guide:
rformance Rated Sidings, Form E300.

mitransparent Stains (oil-based only)
i-based semitransparent stains
nphasize grain pattemns, texture and
wural characteristics in the wood. They
1y be used on plywood face grades
13-0C, 303-NR and 303-6-W, Other
'3 face grades should not be finished

TABLES. L L
APA 303 SIDING FINISHING RECOMMENDATIONS
T - PAINTS
303 Seri Minimum 1
Plywood STAINS  _  peimorplus 1
Siding Semiiransparent Solid Color topcoat

Grades {oil) {oil or latex)ic) {acrylic latex)
303-0C b} - {b) (b)
303-0OL Not Recommended {d} (b)
303-NR {b) le} -(g]
303-SR {9 {e) ()
303-6-W b} {b) (b)
303-6-5 (c) {b) (b)
303-6-$/W & (b) {b}
303-18-w {e) (b) (b}
303-18-5 (c) {b) (b)
303-18-5/W (e} {b) {b)
303-30-W (¢ (b) (b)
1303-30-8 {d {b) (b).
303-30-5/W e} {b) {b)

{a) Except for overlaid panels, use & stain-resis-
tont primer with light-colored lotex stains, since
the woad extractives may cause a discoloration
of the finish.

(b) Recommended with provisions given in text.

() Should not be finished with semitransparent
stain unless specifically recemmended by the
penel manufacturer.

with semitransparent stains unless
specifically recommended by the
panel manufacturer.

Solid-Color Stains

(oil or all-acrylic latex)

An opaque or solid-color stain obscures
color differences in the wood and
berween repairs and surrounding wood.
This is often a satisfactory finishing
system, therefore, where semitranspar-
ent stains are unsuitable. Wood grain is
also muted with solid-color stains but
wood surface textures usually remain
evident. When in question, the finish
should be applied to a representative
sample in order to demonstrate the
finished appearance.
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(d) Some ponel manufacturers recommend only
acrylic fatex formulations. Consult the manufac-
turer’s recommendations.

(e} Only acrylic tatex formulations are recom-
mended when solid-color stains or paint systems
are applied over open voids.

Solid-color stains are particularly
recommended for grades 303-6-5 and
303-6-5/W, as well as 303-18 and
303-30 with any type of patch.

Paints (all-acrylic latex)

If paint is used on textured plywood, an
ail-acrylic latex paint system consisting
of at [east one stain-blocking prime
coat and companion topcoat is recom-
mended. For extractive staining woods,
many paint systems utilize an oit-alkyd
primer. Others use up to two coats of a
stain-blocking acrylic latex primer and
generally offer superior performance. A
paint finish tends to mask the textured
plywood surface more than either semi-
transparent or solid-color stains. On




the other hand, a top-quality acrylic
latex paint system provides the most
durable finish.

Grade 303-OL may be [inished with
any lop-quality exterior paint system —
primer and companicn topcoat -
formulated for wood.

Field Application of Finish

Proper sutface preparation is important
for good performance of finishes on any
surface. Remove dirt and loose woed
fibers with a still nonmetatlic bristle
brush. Mildew may be removed with a
solution of 1/4 part household bleach to
3/4 part warm water. Be sure 1o rinse
thoroughly alter application of bleach.

Finishes should be applied as soon as
possible alier installatien of the siding,
Weathering of unprotected wood can
cause surface damage in as listle as two
to four weeks. Apply finishes during
favorable weather conditions. Finishes
should not be applied when the outside
air temperature is expeeted to drop
below 50° 17 (10° C) within 24 hours for
latex finishes, or 40° F (5° C) for oil-
based finishes. Always follow the finish
manufacturer’s recommendations.
Wood surfaces should be clean and dry,
although extremely dry surfaces should
be dampened slightly when applying
latex finishes. -

Use only top-quality finishes and
application equipment. Finishes shoutd
he applied according to the spread rates
recommended by the manufacturer,
Textured surfaces may require up to
twice as much finish as smooth

FIGURE 18 _
PANELING NEW INTERIOR WALLS

Leave 1/32" spacing —————
at panel edges

- FIGURE 12

PANELING EXISTING INTERIOR WALLS

Note:
If applied horizontally,
block oll ynsupporied edges.

Leave 1/32" spacing -
ai panel edges

install 1x2 furring strips
horizontal and/or vertical
with nails into studs, expan-
sion bolts, concrete nails,
powder-aclucted fasteners,
or odhesive as necessary

Block oll unsupported edges

40




TABLE 19
INTERIOR PANELING

Panel
H_:I:hicknkess (jﬂ.}

1/4
5/14
11/32-1/2
19/32 - 3/4
Texdure 1-11

Maximum Suppori
____Spacing (in,

14k
16(b)
24
24
24

Maximum Nail Spacing {in.)

Nail Size
(Use casing or
finishing fq_i_]_g)

Panel Edges

Intermediate
Supports

(=) Can be 20 inches if tong dimension of paneling is across supports.

surlaces. The first coat should be
applied by brush. 1f spray equipment is
trsed Lo apply the finish, then the linish
should be either back-brushed or back-
* mlled while itis still wet. Subsequent
~oats of finish may be applied by any
ronventional means.

titerior Pancling

\PA RATED SIDING panels lend them-
selves to a number of decorative surface
treatmencs for attractive interior panel-
ng and accent walls. (See Figures 18
ind 19.) Such treatments include
saw-textured, brushed, embossed and
srooved. Let APA panels acclimarize

@ room temperature and humidity
onditions for several days prior to
ttachment to the wall. This can be

accomplished by placing the panels on
edge with space hetween each panel to
allow air 1o circulate frecly over both
sides. Preservative treatment of furring
or studs is recommended when they are
attached to masonry or concrete exterior
walls and to any uncured concrete wall,
Also, in these instances, install a 4 mil
polyethylene vapor retarder between the
paneling and the {urring or studs and
insulate exterior walls. Supportt and nail
spacing recommendations are given in
Table 19. Recommendations apply to
all species groups.

Panel Backing
Wood structural panels are excellent
backing for wail coverings such as rare

hardwoods, vinyl surfaces and decora-
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12
12
12
12
12

Lo e S N - N2

{b) Can be 24 inches if long dimension of paneling is across supports.

tive fabrics. Panels less than 15/32 inch
thick should be applied with long
dimension perpendicular to studs and
with 2x4 blocking at horizontal edges.
Thicker plywood may be applied with
long dimension paralle] to studs.
Plywood panels should have C-Plugged
or better faces. Use 6d nais spaced

6 inches on center at panel edges and
12 inches on center a: intermediate
supports. A 1/16-inch space should be
left between panels. Where moisture
may be present, use nonstaining nails
and either Exposure 1 or Exterior

type panels. A 1/4-inch clearance is
recommended at the bottom edge of
the panels,




TABLE 20

RECOMMENDED SHEAR (POUNDS PER FOOT) FOR APA PANEL SHEAR WALLS WITH FRAMING OF DOUGLAS-FIR, LARCH, OR
SQUTHERN PINE() FOR WIND OR SEISMIC LOADING(b)

Panels Applied Over

Panels Applied Direct to Framing 1/2" or 5/8" Gypsum Sheathing

Minimum
Nail Nail Size

Penetration (common or

in Framing galvanized
(in.) box)

1-1/4 éd

Minimum
Nominal
Panel
Thickness

{in.)

53/16

3/8
Iz

Nail Spacing at
Panel Edges (in.)

Nail Size
{common or
galvanized

box) 6 4 3
8d 200 300 390

Muail Spocing at
Panel Edges (in.}

Panel Grade
: 2(e}

510

2le}
200 300 390 510
230ld) 3601 4606 610!
2550 3950 5051 6701

APA
STRUCTURAL

1-1/2 8d 10d 280 430 5500 730

grades

15/32

15/32

1.5/8 10d

280 -

550 730

340

665 870

5/16.0r /46

APA RATED
SHEATHING; APA™

3/8

1-1/4 6d

3/8

180 .

220

200

RATED SIDINGla) ~—-—"--

and other APA .76 1-1/72

8d

240id)

350 450

390 510

3209 4101 5306

350000 4501d)_585()

grades except _ 15/32
species Group 5 15/32

19/32

310
- 340

Nail Size
{galvanized

Tod

APA RATED
SIDING'@! and
other APA grades el
except species 6d 140

5/16(¢) 1-1/4

260

380
460
510

490 640

600 770
6651 870

Noil Size
{golvanized
casing)

210 275 360 8d 140 210 275

Group 5

3/8 1-1/2 8d 160

240 310 410 10d 160 240 31000 410

{a) For framing of cther species: (1) Find specific gravity for species of lumber
in the AFPA National Design Specificafion. (2)(o) For common or galvanized
bex nails, find shear value from table above for nail size for STRUCTURAL t
panels {regardless of actual grade}. (b} For galvanized casing nails, take shear
volue directly from table above. (3) Multiply this value by 0.82 for species with
specific gravity of 0.42 or greater, or 0.65 for cll other species,

{b) All panei edges backed with 2-inch nominal or wider framing. Install pan-
els either horizontally or verfically. Space nails maximum & inches o.c. along
intermediate framing members for 3/8-inch and 7/16-inch panels instolled
on studs spaced 24 inches o.c. For other conditions and panel thicknesses,
space nails maximum 12 inches o.c. on intermediate supports.

{c) 3/8-inch or APA RATED SIDING 16 oc is minimum recommended when
applied direct fo framing as exerior siding.

{d) Shears may be increased fo values shown for 15/32-inch sheathing with

same nailing provided {1) studs are spaced o maximum of 16 inches o.c., or
12} if ponels are applied with long dimension across studs.

(e} Framing of adjoining panel edges shal} be 3-inch nominal or wider, and
nails shall be stuggered where nails ore spaced 2 inches o.c.

{9 Framing ot adjoining panet edges shall be 3-inch nominal or wider, ond
noils shall be staggered where 10d ncils having penetration into framing of
more than 1-5/8 inches are spoced 3 inches o.c.

{g) Values apply to.all-veneer plywood APA RATED SIDING panels only. Other
APA RATED SIDING panels may elso qualify on a propriefory basis. APA
RATED SIDING 16 oc plywood maoy be 11/32 inch, 3/8 inch or thicker.
Thickness at point of nailing on panel edges governs sheor values.

Typical Layout for Shear Wolls

Load Framing

Sheor wall boundary

Blocking Framing
—_— /

Foundation resistance .

. '/’:




FIGURE 20

SHEAR WALL FOUNDATION ANCHOR

High shear wall overturning moments may be trans-
ferred by & fabricated steel bracket such as this.
Regular foundation bolts may be afl that is required

in some cases.

APA RATED SHEATHING or
APA RATED SIDING 303

Studs !

Bolls to framing, _—|

size as required

Code-approved
holddown anchor

i

Sitl plate

Baolt to foundation

Cencrete foundation

APA Panel Shear Walls

While all of the wall systems presented
here will provide sufficient strength
under normal conditions in residential

and light-frame construction, shear walls

may be destrable or required in areas of
the country with frequent seismic activ-
ity or high wind loads. Shear walls, of
course, are also integral 10 commercial
and industrial construction.

Either APA RATED SHEATHING or all-
veneer plywood APA RATED SIDING
(and other APA RATED SIDING panels
that qualify on a proprietary basis) can
he used in shear wali design. The daa
presented here give maximum shears for

walls with APA RATFD SHEATHING,
with plywood APA PATED SIDING
installed directly to studs (APA Sturd-i-
Wal), and with panels applied over
gypsum sheathing for walls required to
be fize rated from the outside.

o design a shear wall, follow
these steps. °

1. Determine the unit shear transferred
by the roof diaphragm ro the wall,
This generally will be one-fourth the
area of the adjacent wall, multiptied by
the wind load, divided by the length
of the shear wall being designed
{subtract length of large openings).
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2. Determine the required panel grade

~and thickness, and nailing schedule

from Table 20. Check anchor balis in
sill plate for shear

3. Check wall framing on each end of
shear wall and- design foundation
anchor if required (see Figure 20).

Design data for roof diaphragms are
giver on pages 47 and 48. For
complete information on shear walls
and diaphragms, write for APA Design/
Construction Guide: Diaphragms,

Form L350,




APA Panel Rool Shearling

The recommendations for rool
sheathing in Tabic 21 apply to APA
'RATED SHEATHING Exposure 1,
Exposure 2 or Exterior, and APA
STRUCTURAL [ RATED SHEATHING
Exposure 1 or Exterior. Uniform load
deflection lirnits are 1/180 of span
undetr live load plus dead load, and
1/240 under live load only. Special
conditions, such as heavy concentrated
loads, may require constructions in
excess of these minimums, or allowable
live loadls may have 1o be decreased for
dead loads greater than 10 psf, such as
tile roofs. Panels are assumed continu-
ous over two or more spans with the
long dimension or strengih axis

. ACTOSS supports, - -

Note: The Span Rating in the nademark applics
when the long panel dimensien is across supports
uniess the sirenyth axis is otherwise identilied.

Good performance of built-up,
single-ply, or modified bitumen roofing
applied on low siope rcofs requires a
stiffer deck than does prepared roofing
applied on pitched roofs. Although
APA Span-Rated panels used as roof
sheathing at maximum span are
adequate structurally, an upgraded
system is recommended for low siope
roofs. Table 22 provides recommended
maximurm spans {or low slope roof
decks. Recommended live loads can
be determined from Table 21, and mini-
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mum fastener requirements are given in
Table 23. Increased nail schedules may
be required in high wind zones.

APA RATED SHEATHING is equally

effective under built-up roofing, asphalt-

or liberglass shingles, tile roofing, or

wood shingles or shakes. Roof trusses

spaced 24 inches on center are widely
recognized as the most economical <
construction for residential roofs. ‘//
However, using fewer supports with

thicker panels — e.g. 23/32- or 3/4-inch
48/24 panels over framing 48 inches

on center — is also cost-effective for
long-spax: flat or pitched roofs.
Recommended live loads are given in

Table 21. Nailing recommendations are

given in Table 23. Recommended nail
schedules for high wind zones are

described in APA Data File, Roof

Sheathing Fastening Schedules for Wind

Uplift, Form T325, available from APA.



TABLE 21

RECOMMENDED UNIFORM ROOF LIVE LOADS FOR APA RATED SHEATHING!J AND APA RATED STURD-I-FLOOR
WITH LONG DIMENSION PERPENDI(;“UI.AR TO SUPPORTS_(f’

M

aximum SpulvaEi.i—'l.]

Allowable Live Loads {psf)ld)

Panel Minimum Panel Spacing of Supports Center-to-Cenfer (in.)
Span Thickness With Edge Without Edge
Rating {in.) Supportla) Support 12 16 20 24 32 40 48 &0
APA RATED SHEATHING . S
12/0 5/16 12 12 30
16/0 5/16 16 16 70 30
: 20/0 5/16 20 20 120 50 30
j 24/0 3/8 24 20/b! 190 100 60 30
24/16 716 24 24 190 100 65 40
32/16 15/32,1/72 32 28 325 .180 120 . 70 30
' 40/20 19/32,5/8 . 40 32 305 205 130 60 30
48/24 23/32, 3/4 48 36 — =280 175 95 45 35
60/32(a) 7/8 60 48 — .— =~ 305 165 100 70 35
APA RATED STURD-I-FLOORI_ e
16 0c 19/32, 5/8 24 24 . 65 40
20 oc 19/32, 5/8 32 32 1000 60 30
24 oc 23/32, 3/4 48 36 16071000 50 30 25
32 oc 7/8 48 40 - 295 185 100 60 40
48 ac 1.3/32,1-1/8 60 48 — o — - — 290 '160.5100% 65 40

(a) Tongue-and-groove edges, panel edge clips (one midwoy between each

support, except two equolly spaced between supports 48 inches on center),
lumber blecking, or other. For low slope roofs, see Table 22.

{b) 24 inches for 153/32-inch and 1/2-inch paneis.
(c) Incledes APA RATED SHEATHING/CEILING DECK.

i

TABLE 22

RECOMMENDED MAXIMUM SPANS FOR APA PANEL ROOF DECKS FOR LOW SLOPE ROOFS (a)
(LONG PANEL DIMENSION PERPENDICULAR TO SUPPORTS

{d] 10 psf dead load assumed.
{e) Applies o ponels 24 inches or wider epplied over two or mare spans,
(f) Also applies to C-C Plugged grade phywood. i

{g) Check with supplier for avoilability.

Note: Shoded construction meets Code Plus recommendations:

AND CONTINUOUS OVER TWO OR MORE SPANS)

manufacturer for acceptable deck.

Minimum Nominal Panel Cli?s
Panel Thickness Minimum Maximum Span Per Spanlb)
_ Grade {in.) Span Rating {in.) (number}
¥5/32,1/2 32/16 24 1
APA,
RATED 19/32, 5/8 40/20 32 1
SHEATHING 23/32, 3/4 48/24 48 2
7/8 60/32() 50 2
{2} Low slope rocfs are applicable 1o buill-up, single-ply and modified hiiu- {b} Edge support may also be provided by tongue-and-groove edges or
men roofing systems. For guaranteed or worranted roofs contact membrane solid blocking,

(c) Check with supplier for availakility.




When support spacing exceeds the
maximum length of an unsupported
edge (see Table 21), provide adequate
blocking, tongue-and-groove edges, or
other edge support such as panel clips.
Some types of panel clips, in additior: to
edge support, automatically assure
proper panel spacing. When required,
use one panel clip per span, except use
two clips for 48-inch or longer spans,

Note: Gluing of siding, or wall or roo! sheathing
to framing is not recommended.

The Code Plus Roof

The Code Plus roof is designed to better
resist wind and snow loads. The solid
panel roof sheathing also protects the
structure from wind-driven rain and
snow — a typical long-term cause of

callbacks — and serves as a stable surface

for construction workers. Requirements
are as follows:

1. Apply APA RATED SHEATHING with
a minimum Span Rating of 32/16 to
roof framing spaced 24 inches o.c., or

2. Apply APA RATED SHEATHING with
a minimum Span Rating of 24/16 to
roof framing spaced 16 inches o.c.

3. Provide adequate ventilation. Meet
or exceed your local code requirements
for ventitation.

4. Fasten roof sheathing with 8d nails
for panels 1 inch thick or less, 8d
deformed shank or 10d common for
thicker pancls, or other code-approved
fasteners. Space nails 6 inches at sup-
ported cdges and 12 inches at interme-
diate supports. Recommended nail
schedules for high wind zones are
described in APA Data File, Roof
Sheathing Fastening Schedules for Wind
Uplift, Form T325, available from APA.

5. Leave a 1/8-inch space at all end and
edge joints to allow [or panel expansion.

TABLE 23

RECOMMENDED MINIMUM FASTENING SCHEDULE FOR APA PANEL ROOF

Nailinglclid)

Panel Thickness(®)

" Maximum Spuacing (in.)

{in) Size Supported Panel Edges ' Intermediate
5/16 -1 8d 6 12(a)
1-1/8 8d or 10d 6 1200}

(&1} For spans 48 inches or greater, space nails 6
inches ot afl supporfs.

{b) For stapling asphalf shingles 1o 5/16-inch
and thicker popels, use staples with o 15/16-
inch minimum ¢rown width and a 1-inch leg
length. Space according to shingle manufac-
turer’s recommendations.

FIGURE 21

le) Use common smaoth or deformed shank
nails with panels to 1 inch thick. For 1-1/8-inch
panals, use 8d ring- or screw-shank or 104
common smoeth-shank nails.

{d} Other code-opproved fasteners may be used.

APA PANEL ROOF SHEATHING
- APA RATED SHEATHING

1/8" spacing is
recommended of all -
edge and end joints ——__
unless otherwise
indicated by panel
manufaciurer

Ponel clip or
fongue-and-groove
edges if required

Asphalf or wood shingles
or shakes. Follow roofing
manufacfurer’s recommen-
dations for roofing felt.

Protect edges of Exposure 1
panels agoinst exposure to
weather, or yse Exterior
panel starter sfrip

Preframed Roof Panels

Spans ol 8 to 12 feet are usually the
most practical with preframcd panel
construction, although spans to 30 feet
are not uncommon. Unsanded 4x8-foot
APA panels with stiffeners preframed ar
16 or 24 inches on center (Figure 22)
are common. The long dimension of
panel typically runs parallel to supporis.
Stiffeners and roof purlins provide sup-
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Stagger end joints {optional)

Note:

. Cover.
sheothing as socon
as possible with
raofing felt for
extra protection
agoainst excessive
moisture prior to
roofing epplication,

Note:

For pitched roofs, place
sereened surface or side
with skid-resistant coating
up if O5B panels ore used.
Keep roof surface free of
dirt, sawdust ond debris,
and wear skid-resistont
shoes when instelling
roof sheathing.

Note:

For buildings with conventionally framed roofs {trusses or rafiers),
limit the length of continuous sections of roof area to 80 feet
maximurm during constructian, to allow for occumulaled expansion
in wet weather eonditions, Omit roof sheathing panels in eoch
course of sheathing befween seclions, and install “§ill in” panels
loter fo complete roof deck instollafion prior fo applying rocfing.

port for all panel edges. Minimum nail-
ing requirements for preframed panels
are the same as for roof sheathing.

In preframed panels 8x8 fect or larger
(Figure 23), the long panel dimension
may run either parallel or perpendicular
to stiffeners spaced 16 or 24 inches on
center. Placing the long dimensiorflf
across supports may require edge

i
E




RECOMMENDED ROOF LOADS- (PSF} FOR APA RATED SHEATHING WITH
LONG DIMENSION PARALLEL TO SUPPORTS(eH!) {OSB, composite and

page for design information on stiffeners
for preframed panels. Nailing require-
ments for preframed panels are the same
as for roof sheathing.

APA APA TABLE 24
THE ENGINEERED THE ENGINEFRED
woon ASSOCIATION WOOD ASSOCIATION
AATED SHEATHING RATED SHEATHING
24/16 716 NeH 24/16 18 INc
SI1ZED FOR SPACIHG SIZED FOR SPACING
EXPOSURE 1 EXPOSURE ¥
200 000
i e -
FATAGY U3 a0 Panel Grade
APA
support such as panel clips or cleats STRUCTURAL |
between stiffeners at midspan in accor- RATED
. , SHEATHING
dance with Table 21, Recommendations
in Table 24 on this page are based on T
long dimension of the panel paralel 1o ABiA
supports. Deflection limits are 1/180 of RATED
the span for total load; 1/240 for live SHEATHING

load only. See Table 25 on the following

thicker,

FIGURE 22

PREFRAMED ROOF PANEL
{4’ x 8' — APA Structural Panels
Parallel to Supporis)

Metal purlin hanger

Main supporting
glulam member

Roof purlin
8 o.c. {typical)

APA structural panels

Stiffeners 16" o.c. or 24" o.c.

Stiffeners of adjacent
preframed panel

Metal joist hangers

(¢) For compaosite o
reduce load by 15

{b) Composite panels must be 19/32 inch or

nd 4-ply plywood panels,
psf.
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5-ply/5-layer plywood panels unless otherwise nofed)

Max. Load of Maximum Span

Thickness Spun T T e e
{in.} Span Rating (ire.} Live Total
7164 24/0,24/16 240 20 30

15/32 32/16 24 35(d) 45(a)
1/2 32716 24 40(a) 50(a)
19/32, 5/8  40/20 24 70 80
23/32,3/4 48/24 24 90 100
77160 24/0,24/146 16 40 50
15/3215} 32/16 241d) ‘20 25
1/210) 24/0,32/16  24ld) 25 30
19/32 40/20 24 4019 50l
5/8 32716, 40/20 24 45(d) 5514
23/32,3/4 40/20, 48/24 24 40(c) 651

Lﬂ) ;"gr 4;piy plywood marked PS 1, reduce load }d} Salid blocking recommended at panel ends
y 15 pst.

or 24-inch spon.

{e) For guaranteed or warranted roofs, contact
membrane manufacturer for acceptable deck.

{f} Provide edge support.

FIGURE 23

PREFRAMED ROOF PANEL
(8' x 8 or larger — APA Structural Panels
Perpendicular to Supporis)

Metal putlin hanger

Main supporting
glulam member

Edge of adjacent
preframed panet

— Panel clips or other edge
support if required, or
single lorge-sized panels

Metal joist hangers

Stiffeners 16°, 207,
24, 32" or 48" o.c.




TABLE 25

STIFFENER LOAD-SPAN TABLES FOR PREFRAMED APA PANEL ROOF DECKS

Deouglas Fir-Larch

Allowable Roof Live Load {psf) )

Center-to  Stiffener

Select Structural

No. 1 & Bir

No. 1

No. 2

Center Size
Purlin and Strengthtd) Strengthid) Strengfhid) Strengthid)
Spacing(b)  Spacing — R S -
(ft.) (in)  Deflld 115 125 Deftid 1.15 125 Deflld 1.5 125 Deflld 115 1.25
2x4@16 37 64 71 35 49 54 33 41 46 31 35 39
2x4@ 24 23 39 44 21 29 33 19 24 27 18 20 22
8 2x6@16 144 149 162 134 116 127 129 99 109 121 86 94
2x6@24 96 96 105 21 74 81 86 43 69 81 54 59
2x6@32 72 69 76 - 68 53 58 64 45 49 61 38 42
Southern Pine Allowable Roof Live Load (psf}ic)
Cg::‘e‘::o Sn;f;:er Select Structural ___No.1Dense No. 1 No, 2
Purlin and. Strengthld) Strengthld) Strengthld) Strengthl(d)
Spocing(®l  Spacing — T e T -
() {in)  Deflld 115 1.25 Deflld 1.15 1.25 Deflid 115 1.25 Deflld 115 125
2x4@146 35 87 g6 35 58 54 33 53 59 31 41 44
2x4@24 21 55 60 21 35 39 19 32 36 18 24 27
8 Zx6@16 136 105 123 136 137 150 129 129 141 121 95 104
2x6@24 91 33 46 N 88 97 86 83 2 a1 60 66
2x6@32 68 97 107 68 64 70 64 59 65 61 43 47

{o) Final allowable load is the lesser of the loads os determined by deflection

and siress,

{b) Actual span of stiffeners token s 3-1/2 inches less than center-o-center

spacing of purlins.

Long Span Systems

Both preframed panel systems and
direct application of sheathing o
secondary or primary framing are
common approaches in long spas reof
construction. Bay spacing and type of
[raming govern the choice.

Experience shows that panels over
supports 48 inches on center often
yield maximum economy. Panels with
a Span Rating ol 48/24 are good for ar
least 35 psf snow load and meet the
requirements for most guaranteed or
warranted roofs.

Figure 24 llustrates typical connections

for engineered flat roof members.

Plywood Under Special Coatings
Chernical coatings for roofs have
increased the range of design possibil-

effects of 10 psf dead load.

ities, particularly in larger commercial
- structures with contoured or steeply
pitched roof surfaces exposed o view:

The plywood thickness and span
recommendations in Table 26 for
plywood under special coatings assume
installation with the long dimension of
the panel perpendicular to sapports
and liquid coatings applied directy to
the plywood. Check local building
cades for any required deviations from
these recommendations, Allowable roof
live load is based on the same deflection
criteria as described in Table 21 for APA
panel roof sheathing.

Exterior plywood is recommended for
use under special coatings for roofs.
Where the coating requires a very -
smooth base, use APA A-C Exterior or
APA B-C Exterior plywood. Where

48

{c} Deflection limitations: Span/240 under live load only; Span/180 under
tofal load, assuming o dead load of 10 psf.

d) Loads limited by stress are based on fwo conditions of durotion of
oad: 2 months, such as for snow (1.15); and 7 days (1.25); includes

maximum smoothness is ot essential,
use APA C-C PLUGGED Exterior.
Tongue-and-groove plywood {1/2 inch
or thicker) or lumber blocking at panel
edges is recommended. A 1/8-inch
space is recommended at afl edge and
end joints unless otherwise indicated by
panel manulacrurer. If high-performance
coatings are to be used for finish, check
coating manufacturer’s recommenda-
tions for panel joint treatment. Nail size,
type and spacing recommendations are
also given in Table 26.

Grades recommended above should
also be specified when the structural
wood deck is to be overlaid with a s¢pa-
rate plywood layer 10 serve as subsirate

-for special roof coatings. A 1/8-inch

space is recommended at afl edge and
end joints unless otherwise indicared by

O

Q




TABLE 26
PLYWOOD THICKNESS AND MAXIMUM SPANS FOR ROOF DECKS UNDER SPECIAL COATINGS/¢)
Minimum Maximum Support Spacing (in.) Maximum Nait Spacing (in.)
P'onod T e i e e v, - - ——
Thickness Hail Type & Supperted Intermediate
N Gru_l_:lel 7 iny ~ Group 1 Groups 2 %3 Group 4 B Size{bl Panel Edges  Supporis
8d common smoaothla}
11/32 16 — - or ring- or serew-shank -6 12
8d common smoothia)
APA A-C EXT 15/32,1/2 24 24 16 or ring- ot screw-shank 6 12
APA B-C EXT e e DU
APA C-C PLUGGED EXT  19/32, 5/8 32 24 24 8d ring- or serew-shank 6 12 .
23/32, 3/4 40 32 32 8d ring- or screw-shank 6 12 )
7/8 48 40 40 8d ring- or screw-shank & 1204

(a} Usé brﬁy défséme;sgu:izalis forjct:rved s;n‘qc; ‘
{b) Nail type, size and spacing may vary for diaphragm designs.

panel manufacturer. Although minimum
1/4-inch plywood may be used over
structural decks, 15/32 inch or thicker
panels should be considered for best
performance over uneven surfaces or
when rair: or high bumidity is antici-
pated prior to application of roof
coating, Use conosion-resistant fasten-
ers sized and spaced as recommended
in Table 8,

APA Panel Soffits

Recommended spans for open and
closed APA panel soffits are given in
Tables 27 and 28. The recommenda-
tions in Table 27 for open soffits also
apply to combined roof/ceiling
construction. Panels are assumed
Ccontinuous over two Or more spans
with the long dimension or strength
axis across supports [or both applica-
tions. For appearance purposes in open
soffit construction, provide blocking,
tongue-and-groove edges, or other
suitable edge support. Panels will sup-
port at least 30 ps live load, plus

10 psf dead load.

For open soffit and nonstructurat ceiling
construction, panels designatec!

at maximum span,

*(c) All panels will support ot least 30 pef e load pivs 10 pof dead Toad

{d} For spans 48 inches or greater, space nails maximum 6 inches ot

all supports.

FIGURE 24

TYPICAL CONNECTIONELTO ENGINEERED FLAT ROOF MEMBERS

Panels Nailed to Wood I-Joist -

Wood cho—

Wood i-joist

Waod sfructural
panel web

Paneis Nailed o Naiier
Bolled to Steel Joist

Common nails

2x4 wood nailer*

Carriage bokt
or lag screw

*May be installed
ocross joists {good
for nonmodular
joist spacing).

Bar joist flange

Bar joist web

Exposure 1 are recommended as a mini-
mum (check local building code) where
appearance is not a major consideration.

Only Exterior panels should be used for
closed soffits.

At eaves where Exposure 1 sheathing is
used for roof decking, prorect panel

49

- Wood chord

Panels Nailed ibrl.Open—Web
Parallel-Chord Wood Truss

APA panel dck—/ Bl

APA panel deck

Glulam beam ] '

edges against direct exposure to the
weather with fascia trim.

Although unsanded and touch-sanded
grades of plywood are often used for
applications such as soffits, optimum
appearance and finish performance is
attained by using panels with textured
or sanded A-grade faces. For panel

'

¥
i
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v
DN




TABLE 27

APA PANELS FOR OPEN SOFFIT OR FOR COMBINED ROOF DECKING-CEILINGIeHbI
(Long dimension ceross supports. For APA RATED SHEATHING, where appearance is not o major concern, see Jable 21}
Maximum Span Panel Description Species Group
(inches} {All panels Exterior, Exposure 1 or Interior with exterior glue} for Plywood

 15/32" APA RATED SIDING 303 -
15/32" APA MDO, Sanded ond Tauch-5onded Plywood

16

15/32" APA RATED SIDING 303 S
~15/32" APA MDO, Sanded and Touch-Sanded Plywood

19/32° APA RATED SIDING 303 7
19/32" APA MDO, Sanded and Touch-Sanded Plywood _ -

APA RATED STURD-I-FLOOR 16 oc

19/32" APA RATED SIDING 303 o

19/32" APA MDO, Sanded and Touch-Sanded Plywood

23/32" APA Textured Plywoodid )

23/32" APA MDO, Sanded and Touch-Sanded Plywood
" APA RATED STURD-I-FLOOR 20 0c -

1-1/8" APA Textured Flywood(d
APA RATED SYURD-I-FLCOR 48 oc

B . .
T ot AP bt S g o e S 5t Sy e 9+ e S P i s e e et e —aieeia

2

\

N

(a1} Al panels will support af least 30 psf live load plus 10 psf dead focd ot {h} For uppearance purposes, blocking, tongue-and-groove edges or other
maximum span. suitable edge supporls should be previded.

lc} Also see Table 21 for APA RATED SHEATHING/CEILING DECK.

TABLE 28

APA PANELS FOR CLOSED SOFFIT OR FQRiNONSTRU_CTURAL CE'L[NG[?},[,E,} {Long dimgg’l_sion across supports)
Maoximum Span (in.} Nominal Nail Size
All Edges Supported Panel Thickness Species Group and Typelal

24 11/32" APAT] 6d nonstaining
e T m s s All box or casing

32 15/32" APALY) Species

. 8d nonstaining
48 19/32" APA(b) box or casing

{e] Space nails maximum 6 inches af panel edges and 12 inches at #b] Ary suitoble grode ponel which meets appearance requirements — Exterior
infermediate supporis for spans less than 48 inches; & inches at all supports or closed soffits, Exposure 1 or Exterior for nonstruciural ceiling.

for 48-inch spons. {c) For oppearance purpeses, blacking, tongue-ond-groove edges or other
sultable edge supperis should be provided.




FIGURE 25
OPENSOFRIT

APA RATED SHEATHING

Shim at ecch rafter for flush -
joint ot change of panel
thickness if necessary

Any appropriate APA Exterior or
Expesure T panel grade and
thickness for desired appearance

THE ENGINEFRED THE ENGINEERED
WQOD ASSOC/ATION WODP ASSSCIATION
RATED SHEATHING "ASE'?U%?E%LT?G

4“/20 19732 INCH
SIZED FOR SPACIHG 32/16 1532 NCR
KPOSURE 1 SIZED FOR SPACING
[Ji]i] EXPOSURE 1
FRP-108 KUS-UM-S0C Loy | | JE—
erre——eve— P5195 C-D PRP-100
WEOE ASSDEATION WD ASSOCTATION
RATED SHEATHING RATED SHEATHING
24/0 3 meH 2416 716 ek
$IED FOR SPACING $TZED FOR SPACING
EXPOSURE 1 EXPOSURE 1
r— —— PN 11—
STAUCTURAL F RATED 5242 SHEATHING

" DIARIARGMS. SHEARL WALLS
PRP-104 HUD-UM-10C

PAP-103 3)0-UM-40C

|

and load-carrying copacity (see
Tobles 21 and 27}

FIGURE 26
CLOSED SOFFIT

Profect edges of
Exposure 1 sheathing
against exposure o weather

Any appropriate grade of
Exterior panels for soffit

Continuous sereened veni
or fouvered vent

Leave 1/B” space ot afl panel end and
edge joints. Support all panel edges.

grades other than APA RATED SIDING
303, top-quality acrylic Jatex house
paint systems provide best performance
(see page 39). Face-checking (separa-
tions between fibers parallel to the grain
of the face veneer) can be expected on
non-overlaid plywood which is exposed
to the outdoors, even when finished. If
asmooth. check-free surface is desired,
use Medium Density Overlay

(MDO) plywood.

APA Panel Roof Diaphragms
With only slight design modifications,
any APA panel rool deck system

~— APA RATED SHEATHING

described in the previous sections will _
also function as an engineercd
dizphragm to resist high wind and
seismic loacling, A diaphragm’s ability
to function effecrively as a beam, trans-
ferring lateral loads to shear walls. is

related to the quality of the connections.

Nailing is critical since shears are
transmitted through these fasteners.
Commeon nails provide required
strength. Other nail types may be used
when their lateral bearing values are
considered in the design. Load-carying
capacity is highest when the diaphragm
is blocked. Where 1-1/8" roof panels are
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desired, such as for Heavy Timber con-

struction {see page 56, shear values for
19/32" pancis are used. Blocked shear
values [or 1-1/8" panels may be
obtained by specifying stapled T&G
edges. Staples shall be 16 gauge, 1" long
with a 3/8" crown, driven through the
T&G edges 3/8" from the joint so as to
penetrate the tongue. Staples shall be
spaced at one-half of the boundary nail
spacing for Cases 1 and 2, and at one-
third the boundary nail spacing for Case
3 through 6, as illustrated in Table 29.
Tabie 29 gives panel and fastening
recommendations for roof diaphragms.
Panels and framing are assumed already
designed for perpendicular loads. To
design a diaphragm, follow these steps:

1. Determine lateral loads and
resulting shears.

2. Determine nailing schedule
(Tzble 29). Consider load direction
with respect to joints.

3. Compute chord stress due to
bending moment. Provide adequate
splices. Check deflection. Check
anchorage of boundary framing
(e.g., chords) 1o walls.

For information about developing higher
diaphragm shears than shown in Table
29, contact APA.



JABLE 29

RECOMMENDED SHEAR (POUNDS PER FOOT) FOR HORIZONTAL APA PANEL DIAPHRAGMS WITH

FRAMING OF DOUGLAS-FIR, LARCH OR SOUTHERN PINE(a! FOR WIND OR SEISMIC LOADING

Minimum
Nominal
Panel
Thickness
{inch}

Minimum
Nail
Penetration
in Framing
{inches)

Common

Panel Grade  Nail Size

STRUCTURAL I
grodes

APA RATIED
SHEATHING
APA RATED
STURD-I-
FLOOR

and other
APA grades
except Species
Group 5

10d

lo) For framing of cther species: (1) Find specific gravity for species of lurnber

in AFPA Nationel Design Specification. (2} Find shear volue from table above
for nail size for Structural t panels {regordiess of actual grade). {3} Muliiply
velue by 0.82 for species with specific grovity of 0.42 or greater, or 0.65 for
afl other species.

{b} Space roits maximum 12 in. 0.c. oferg intermediate framing members
{6 in. o.c. when supporis are spaced 48 in, 0.c.}.

{c} Framing ot adjoining pane! edges sholl be 3-in. neminal or wider, and
natls shall be staggered where noils are spaced 2 inches o.c. or 2-1/2
inches o.c.

Case 1 Case 3

+—Framing

Case 2 Blocking,

Minimum & 4
Neminol
Width of
Framing
Member
{inches)

Blocked Diaphragms

Nail Spacing {inJ at

disphragm boundaries
{all cases), at continuous
panel edges parallel
to load (Coses 3 & 4),
and ol all panel
edges (Cases 5 & 6]

Unblocked Diaphragms
" Mails Spoced 6" mox. at
Supporied Edges(®)

2-1/2 ) 20

Nuil $pacing {in.} at
other punel edges
{Cases 1,2, 3 & 4}(®)

Cose 1 (No
unblocked
edges or All other
continvous configurafions
joints paralle! (Cases 2, 3,
to load) 4,58 86)

6 6 4 3

185 250 375 420
210 280
270 360
300 400

530 60C
600 675
320 425 640 730
360 480 720 820

420 475

125
140

163
185

240
265
285 215
320 240

180
200

335 380
380 430

170 225
190 250

150
170

420
475

185 250
210 280

375
420

165
185

160
180

235
240

240 320
270 360

545
610

480
540

170
170

255 340
285 380

505
570

575
645

230
255

240
265

180
200

270
300

360
400

530
600

600
675

190
215

655
735

255
250

290 385
225 430

575
650

285
320

215
240

320 425
360 480

640
720

730
820

{d} Framing at adjoining panel edges shalt be 3-in. nominal or wider, and
nails shell be stoggered where 10d nails heving penetration into froming of
more than 1-5/8 inches ore spaced 3 inches o.c.

{e} 8d is recommended minimum for roofs due fo negalive pressures of
high winds.

Notes: Design for diaphragm stresses depends on direction of continuous
pane} joints with reference 1o load, not on direction of long dimension of
sheet, Continuous framing moy be in either direction for blocked diophragms.

Case 5 Blocking,

< IT used

Lead
B LLL T

T

T
T

Gentinuous panal folrls

Haphragm boundary

Continucus ponat jcvlnmA Continuous panal [ainte
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Fire-resistant Construction
Protected Construction

Protected construction includes

typical floor-ceiling, roof-ceiling or wall
assemblies with wood structural panels
lastened to wood or stecl framing, and a
fire-resistive material such-as gypsum
wallboard, plaster or mineral acoustical
tile added to give primary protection to
framing. The structural panels slow
flame passage and temperature rise
while reinforcing supports against

collapse under load.

Assemblies are rated in five tests by
Underwriters Laboratories (U.L.) and
other agencics. Over 40 floor-ceiling
(and/or roof-ceiling) systems using
wood structural panels are described in
the U.L. Fire Resistance Dircctory. They
are accepted as rated constructions by
most building codes. Two examples of
one-hour-rated floor-ceiling assemblies
are shown in Figure 27; several two-
hour-rated wood framed assemblies also
are described in the U.L. Directory.

Building Requirements

In many fire-resistant floorceiling
assemblies, a two-layer floor system
(15/32-inch subfloor and 19/32-inch
underlayment) is used, although several
have single-layer 5/8-inch or thicker
combination subfloor-underlayment
panels. Any finish floor material may be
used. Most codes permit omission of
the top panel layer in roof assemblies.
Plywood siding or wall sheathing in
combination with gypsum sheathing
and wailboard on studs is recognized by
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code officials for one-hour load-bearing
exterior walls. A typical example -

APA RATED SIDING over 5/8-inch Fype
X gypsum sheathing attached to 2x
studs 16 or 24 inches on center —is
illustrated in Figure 28, page 55. Under
two of the model building codes, the
fire-resistive rating for exterior walls
applies only to the inside of the wail
when separation to the property line is
greater than 5 feet. In this common
situation, the gypsum sheathing can be
omitted under the siding as shown in
Figure 28.

Fire-rated protected wall assemblies will
qualily-for the one-hour rating if other
tnaterials are added over the fire-resistive
materials. For example, APA RATED
SIDING panels or lap siding may be
attached to the outside of a rated wall
without tmpairing the rating,

Roof Coverings

The fire resistance ratings of roofing
materials are listed as Class A, B, or Cin
descending order of fire protection
afforded. Their use is prescribed by
building codes, and also affects insur-

" ance rates. Untreated APA RATED

SHEATHING panels are recognized as a
structural roof deck substrate for

rated roof coverings. For individual
requirements, see the U.L. Building
Materials Directory. '

Wall and Ceiling Paneling

The Flame Spread Classification of
materials used for interior wall and
ceiling finish (and occasionally for other
applications) is usually limited by build-




FIGURE 27

ONE-HOUR FIRE-RATED COMBUSTIBLE FLOOR/CEILING
(OR ROOF/CEILING) ASSEMBLIES

Some rated assemblies incorporate proprietary products. When designing and specifying,
check the Underwrilers Laboralories Fire Resistance Directory for complete details on o
particular assembly. A change in details may affect fire resistance of the ossembly.

Fwo-layer flocr systems with joists.[9) For details, see U.L. Design Nos. LOO1, LOO3, LOO4,
LOOS, LOOS, L2017, L202, L2064, L209, 1210, L211 (2 hr}, L212, L5OT, L502, L503,
L505 {2 k), £511 (2 hr), L512, L514, L515, L5146, L5179, L522, L523, L525, L526,
L533, 1535, L536 (2 hr), 1537, L541 (2 hr) and L545. Also see U.L. Design No, L524
with steel joists spaced 24" o.c.

Building paper

15/32" APA
plywood subfloor(bl

Joisi.;; 16" o.c.
(2x10s min.}

19/32" T&G
APA plywood
underlaymentlb)
{Most codes do not
require the top layer
of two-layer rated
assemblies when
used for roofs.)

5/8" Type X or other
approved gypsum wall-
board ceiling; resilient
channels required in
some assemblies

Single-layer floor systems with wood |-joists or trusses. For details, see U.L. Design Nos.
528, L529, L531, L534, L542 and L544. Also see WL, Design No. L513 for single-layer
floor system with lumber joists spaced 24" o.c.

23/32"T&G
APA plywood(b)

— Consfruction
adhesive at trusses
and T&G edges

Resilient channels

spaced 16" o.c.
Wood [-joists 24" o.c.
or trusses

Type X gypsum
wallboard ceifing
(check details)

Note:
{a) Substitution of 1-1/8" APA RATED STURD-I-FLOOR 48 oc for the combinafion of subfloor, paper,
- ond underlayment is often allowed. Check with local Building Official.

(b} Tests have shown that substitution of ©5B or composite APA RATED SHEATHING subflaor and APA
RATED STURD-I-FLOOR underlayment for the plywood parels in roted assemblies will not jeopardize
fire-resistance ratings. Substifufion is based on equivalent panel thickness, except that 7/14" OSB
subfloor panels may be used in place of 15/32" phwood subfloor panels in two-loyer assemblies.
OSB panels are listed as alternates 1o plywood subflooring ar finish flooring in U.L. Design

Nes. L5071, L5303, L505 (2hr), L508, L5117 (2hr), L513, L514, L514, L526, L528, 1.529, L539, L5409,
1543 and L544.
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To adapt beams whose dimensicns

have shown that untreated APA wood
structural panels will develop flame

ing codes for certain occupangcies. Tests .

spread and smoke values of 200 or

less, which puts them in a Class 1
(or C) category. ' i
Panels are therefore suitable as interior :’
finish for most applications. Certain - ;
more restrictive locations, such as
exitways, require a Class 1 or Class I1 v
rating which can be achieved by the

L T e

use of fire-retardant-treated plywood.
(See page 15.)

Structural Glued Laminated

Timber (Glulams) %
A structural member's fire resistance is ;e
measured by the time it can support its ?
design load during a fire. An exposed G

I

3

beam or column sized for a minimum

s
o
g

one-hour fire resistance will support its
fuli design load for at least one hour
during standard fire test conditions

which simulate an actual fire. e

Beams. Glulam beams 6-3/4" and
8-3/4" wide can be adapted to a one-
hour fire rating in accordance with
procedures recognized by the model
codes. For these widths, there is a mini-
mum depth for a one-hour fire rating,
The minimum depth increases when
the design calls for the beam to be
exposed on four rather than three sides.
See Table 30.

qualify them for one-hour fire rating, the
basic layup is modified as shown in
Figure 29. One core lamination from
the center of the beam is required by an
additional tension lamination,

Columns. Column length determines
the minimum size for one-hour ratil}gs. :
The column size needed for a one-hour L
fire rating is determined by calculating
the £/d and then using the appropriate
minimum dimensions; see Table 31.
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FIGURE 28
ONE-HOUR FIRE-RATED EXTERIOR LOAD-BEARING WALL ASSEMBLY()

2x4 studs all \M.ineral.or g|u55. fiber
16" or 24" o.c. insulation {optional)
5/8' Type X

gypsum wallboard

5/8" Type X
gypsum sheofhinglb)

APA RATED SIDING —

16 or 24 ac (or panel
sheathing)

{g) Generic, non-propriefary assembly based an GA File No. WP8105 listed
in Gypsum Assaciation Fire Resistance Design Manwal, referenced in the
model building codes. Mineral or glass fiber beit insulation loptional).

{b) Exterior layer of gypsum sheathing not required under the Nafional and
Siondard Building Cades when separafion is greater than 5 feet. Check local
provisions. See GA file Nos. WPB106 and WPB107 in Gypsum Association
Fire Resisfance Design Manual, Thirteenth Edition,

FIGURE 29

ONE-HOUR FIiRE-RATED GLULAM BEAM
(Loyup for simple span)

Compression fams aof lop —< L

Core lams in center Core lam from center

replaced by tension lam
added af hottom

Tension loms at bottom

N
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Columns generaly need no speciat
layup to qualify for a one-hour fire
rating, For both 8-3/4" and 10-3/4"
widths, all columns meeting the mini-
mum size standard satisfly the one-hour
fire rating requirement.

As with all structural framing, final
specifications of members designed to
have one-hour fire resistance should
be carefully checked by a professional
engineer or architect to assure cormpli-
ance with all local building codes.

Metal Comnectors. In structures using
one-hour rated glulams, supporting
metal connectors and fasteners also
must be designed to achieve a one-hour
fire rating. A 1-1/2" covering of wood,

TABLE 30

ONE-HOUR FIRE-RATED GLULAM
BEAMS - MINIMUM DEPTHS FOR
6-3/4" AND 8-3/4" WIDE BEAMS
Minimum
Depth (inches)

Beam Width 3 Sides 4 Sides

{inches) Exposed - Exposed
6-3/4 13-1/2 27
8-3/4 7-1/2 13-1/2
TABLE 31

ONE-HOUR FIRE-RATED
GLULAM COLUMNS - MINIMUM
DEPTHS FOR 8-3/4" AND 10-3/4"
COLUMN WIDTHS

Minimum
Depth {inches)
Column

£/d Width 3 Sides 4 Sides
Criteria  (in.} Exposed Exposed

£/d>11 10-3/4 10-1/2 13-1/2
£d<11 8-3/4  7-i/2° 12
10-3/4  7-1/2 10-1/2

£ = column length in inches,
d = column least cross-sectianat
dimension in inches.



fire-rated {Type X) gypsum wallboard or
any coating approved for a one-hour
rating provides the needed protection.

Heavy Timber Construction

Model building codes also recognize
Heavy Timber wood construction
systems, which can simplify roof or floor
censtruction while providing superior
fire resistance. Heavy Timber
construction does not constitute one-
hour fire resistance, however,

Under fire conditions, Jarge size timber
mernbers develop a surface char layei
which acts as insulatien to slow the
buming process. In addition, Heavy
Timber construction does not permit
concealed wall or ceiling spaces where
fire can spread. Years of fire service
experience shows that the structurat
performance of Heavy Timber construc-
tion systems under fire conditions is
markedly superior to most unprotected
“noncombustible” (steel) structures.

See Table 32 for minirmum structural
member sizes required by model build-
ing codes for Heavy Timber construc-
tion. Structural glued laminated timber
(glulams) also qualifies for Heavy
Timber construction systems when
members conform to required sizes.

Insurance rating bureaus and all of the
model building codes accept 1-1/8-inch
tongue-and-groove plywood with exte-
tior glue (Exposure 1) as an alternative
to two-inch nominal tongue-and-groove
lumber decking in heavy timber roof
construction.

Typical construction (Figure 30) consists
of tongue-and-groove plywood APA
RATED STURD-I-FLOOR 48 oc (2-4-1)
Exposure 1 {or 1-1/8-inch tongue-and-
groove plywood APA RATED SHEATH-

FIGURE 30

HEAVY TIMBER ROOF CONSTRUCTION

Buil-up roofing

1-1/8% APA T&G plywood with
exterior glue (Exposure 1) — APA
RATED STURD-I-FLOOR 48 cc typical

ING Exposuré I — Check local availabil-
ity before specilying). Heavy timber
beams must be 4x6 minimum and are
normally spaced 48 inches

on center. For an exposed ceiling with

 improved appearance, 1-1/8-inch

textured plywood APA RATED
SHEATHING/CEILING DECK
panels can be specified. ‘

Heavy timber floors may also be con-
structed with 15/32-inch plywood
over three-inch planks.

For additional information on
fire-resistant construction, see APA %y
Design/ Construction Guide: Fire-Rated
Systems, Form W303.

Wind-resistive Roofs

Wind ratings are based on a roof
system’s performance in wind uplift
tests. Systems meeting U.L. require-
ments are assigned a semi-wind-resistive
classification {Class 30 or 60) or
fully-wind.resistive classification

(Class 90).

Many of the fire-rated assemblies also
can qualify for these ratings. Heavy
Timber usually is accorded semi-wind-
resistive recognition.
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Strength axis

Structural glued laminated fimber (glulams) or

solid timber beams {4xé minimum}

TABLE 32

DIMENSIONS OF COMPONENTS
FOR HEAVY TIMBER CONSTRUC-
TION {TYPICAL CODE PROVISIONS)

Heavy Timber consiruction is gener-
ally defined in building codes and
standards by the following minimum
sizes for the various members or
pertions of a building:

Inches, nominal
Columns—supporting
floorloads ..............ccvvevirnnen 8x8
Supporiing roof and ceiling
loads only o 6x8

Floor framing

‘Bearns and

girders ....ieeereenn, 6 wide x 10 deep
Arches and ‘
frusses ................8 in any dimension

Roof framing -

not supporting floor foads

Arches springing from

grade ..eieiennnnnn . % 8 lower half
6 % 6 uvpper half

Arches, frusses, other
framing springing from
top of walls, efc. e, 4x 6

Floor {covered with T-inch
nominal flooring, 15/32-
or 1/2«inch plywood, or sther

approved surfacing)

Splined or tongue-and-

groove plonk ... i e, 3
. Planks set on edge ... R 4
- Roof decks - - ;

Splined or fongue-and- /

groove plank .2

Plank sef on edge ..coceeveceenieevin, 3

Tengue-and-groove

plywood ..o 1-1/8

Tptel i,

oA
o

R A Tl T s

L
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There are 35 plywood roof systems with
fully-wind-resistive Class 90 ratings.
One of these systems, NM519, is
illustrated in Figure 31. Another is
NM520, a panelized roof deck of 15/32-
inch APA RATED SHEATHING 32/16
Exposure 1 plywood marked PS 1
(CDX, 4 plies minimum, all-Group 1
speciés) on 2-inch nominal stilfeners
spanning cight feer between purling
framed into glulam beams. See

Figure 32 for further information. This
panelized roof is commonly used for
seismic or wind resistance, utilizing

the diaphragm shear strength of

the plywood.

Other fully-wind-resistive Class 90 roof
systems, using plywood or OSB panels
as a reofing substrate over steel decking,
or plywood roof sheathing with propri-
etary metal roofing panels or hardboard
shake or slate shingle roofing, also meet
U.L. requirements. See Figure 33.

For additional information, see APA
Design/Construction Guide: Fire-Raied
Systerns, Form W305.

Noise Transmission Control

While some attention to sound control
may be desirable in certain types of
single-family residential buildings, it is
mandatory in multifamily, commercial
and indlustrial construction.

Selection of the correct noise-resistant
surface and insulation assemblies is
hased on Sound Transmission

Class (STC) and Impact Insulation
Class (1C). The STC rates a structural
assembly’s ability to reduce aithome
noisc. Most authorities agree that a
muld-occupancy residential floor or wall
should have an STC rating of at least 45 \
while over 50 is considered premium
construction. Below 40, loud speech

- 10d {short or

FIGURE 31
FULLY-WIND-RESISTIVE ROOF ASSEMBLY — UL CLASS 90 (NM519) _

—Two ply sheefs (U.L. Type G1 asphalt glass fiber mat,
+0 Ib nominal) hot-mopped with surface flood coatlt)

Base sheet {L.L. Type
G2 asphalt glass fiber
mat, 20 lb nominafb)

2" nominal Douglas-fir
or southern pine fram-
ing spoced 24" o.c,
: maximumla)

Flywood face
grain direction

15/32" APA RATED
SHEATHING 32/146
Exposure 1 plywood

1/4"wide rayon tape {rows
marked PS 1 ¢ pe |

spaced at 8-1/2" o.c. typ.)

8d common deformed shank *
nails, spaced 6" 0.c. af panel ends
and 12" o.c. ot inlerior supporis

16-go. x 7/8"long coated
staples spaced 4" o.c. typ.

{a} Design in accerdance with local kuilding code requirements for reof loads and
anchorage. All freming must have 2* nominal ar greater width for plywood deck nailing.

{b) Install roofing base and ply sheets with roff direction parallel to plywood face
groin directions,

FIGURE 32
FULLY-WIND.-RESISTIVE ROOF ASSEMBLY — UL, CLASS 90 (NM520)

1/4%-wide rayon tape (rows spaced at
8-1/2" o.c.,lb) with 16-ga. x 7/8"long
coated staples spaced 4" o.c.)

Roof purling or trusses spaced 8' o.¢.f@)

Two ply sheets {U.L. Type G1
asphalt glass fiber mat, 10 b’
nominal) hot-mapped with
surface flood coatic)

Base sheet (U.L. Type G2 asphalt h
glass fiber mat, 20 Ib nominal)ic

Plywoed face
grain direcfion
2" norninal
Douglas-fir or
southern pine fram-
ing spaced 24" o.c.

diaphragm) cammon
nails, 4" o.c. ot edges
and &" o.c. at interior
supporisib) }

15/32" APA RATED SHEATHING
32/16 Exposure 1 plywood marked
PS 1 {4 plies minimurm, ofl Group 1

species) or 15/32" APA STRUC-
. TURAL | RATED SHEATHING 32/14
Steel joist hangers plywood marked PS 1

(6} Frusses or I-joists used for purlins must have chords or flanges of 1-3/4" minimum depth for
plywood deck nailing. .

[b} For semi-wind-resistive assernblies (Class 60), plywood deck nailing spaced " o.c. at alf supparts
and roofing base sheet oftached with rayen tape rows spaced 11.1/3" o.c.

(¢} Instoll rosfing base and ply sheets with roll direction parallel to plywood face grain direction.
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can be audible as a murmur and privacy
and comlort are impaired. The level of
background noise affects the choice
of STC.

The 1IC ratings define the capacity to
control impact naise and have replaced
the canlier lmpact Noise Rating (INR).
In most cases, required 1C rating values
are abour the same as for STC.

Figures 34 and 35 show only two of
the many sound-resistant floor and
wall asscmblies that can be obtained
with weod suuctural panels, Some
floorceiling assemblies also qualify as
fire-rated construction.

While many listed assemblies were
tested using plywood, other APA OSB
and composite structural-use panels
may be substitutec on a thickness for
thickness basis. Because of their similar
strength and stiffness properties and
slightly higher density, use of these

FIGURE 34

NOISE-RESISTANT PARTY WALL -
STC = 46

3/8" APA RATED
SHEATHING apphied
vertically with 6d
commen nails
spaced 6" o.c. af
edges, 12" o.c. other
framing. Nail heads
dimpled into panel.

1/2" gypsum
wallboord applied
vertically, '|0'|nf5
staggered. Nail 1o
framing with 8d
nails spaced 12" o.c.
Joisis faped.

2x4 studs spaced
24" o.c. staggered

2x6 plate
top ond bottom

FIGURE 33

METAL ROOFING PANELS — U.L. CLASS 900HbMA

APA RATED SHEATHING plywood per
PS 1 {min. 15/32" for framing spoced
16" 0.e.: 19/32", 5/8 or 3/4" for fram-
ing spaced 24" o.c.) ~

Caulk or tope to
seal joinis {check
manufacturers’

recommendations)

8d deformed
shank nails or
MNo. 8 x 2" screws

@ 6" o.c. ot edges  framing (joists

and 6" or 12" a.c.

at inferior supports purlins spaced

(for steel framing,
No. 6x 1-1/4" or
No. 12 x 1-5/8"
screws)

Metal roofing panels fostened fo plywood
or framing with steel clips and screws

Mo. 15 aspholt felt vapor
retarder—one or two loyers
{may be optional)

. (a) For details, see U.L. Construction No. 222, 243,
=, 248, 280, 281, 282, 283, 284, 285, 286, 296,

’ 297, 301, 318, 320, 333, 340, 343, 344, 346,
347, 350, 351, 352, and 353.

{b) For sermi-wind-resistive constructions (Class 30

or 60}, see U.L. Construction No. 223, 247, and
257. Some constructions listed in {c] also have

Class 30 or 80 provisions,

2x4 wood
bolted to steel

48 - 60" o.c., or fop
chord of frusses),
2x6 wood framing,

" or sleel framing
[min. 22 goge}

{c) Also see U,L. Construction No. 308, 3084,
308B, 309, and 310 for details of fully-wind-
resistive constructions {Class 90) with metal roofing
panels fastened io 1/2 plywood panels as o
roofing subsirate over rigid foam insulation and
steel roof decking [min. 22 gage), with stee!
framing spaced 40" 0.c.

(Some rated assemblies and constructions incerporate proprietary products, When designing and
specifying, check the Undenwrilers Laboratories (U.L.) Resfing Materials and Systems Direciory for
complete details on o porticular assembly or consiruction. A change in details may affect the wind
uplift classification of fEe assembly or construction.)

FIGURE 35

NOISE-RESISTANT FLOOR ASSEMBLYl0)
{Lightweight Concrete Over APA Panels} STC = 58; iC = 73

1-1/2" lightweight concrete on No.15 asphalt felt

Pad and carpet -

5/8" APA RATED SHEATHING subfloor \

Wood joists 16" 0.c.

Tl

-

5/8" gypsum wallboard
screwed to resilient
channels; joints taped

Resilient channels spaced 24" o.c. /

{a) Also meets minimum conshruction requirements for one-hour fire-rated floor-
ceiling ossembly per Underwriters Loboraiory (U.L.) Design No. L514. Ref. Geiger and
Hamme, Inc. tests CCA-10MT and CCA-1 TMT [1972).
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FIGURE 36

ENERGY-CONSERVING STURD-1-WALL ASSEMBLIES

APA RATED SIDING Direct to Studs

1/2" gypsum wallkoard

—Vupor retarder

Bedt insulation

Wood studs {2x4 with R11 or R15+D insula-
tion or 2x6 with R19 or R2THD insuletion)

Quiside surface {15 mph wind)
APA RATED SIDING

Balt insulation
Opfion A~R11
Oplion B - R15HD [high density}
Option C-R19
Option D - R2YHD (high density)

1/2" gypsum wollhoard
Inside surface {stll air)

APA RATED SIDING (11/32" or lhicker)

R

0.37 Insulation Minimum

0.43-0.78 Option Average U Effective R = 1/U
11.00 A 0.096 13,46
}g.gg(al B 0.081 12.41
71 :OU o 0.063 15.85

0.45 ] 0.058 17.32

0.68 e e e

APA RATED SIDING Over Rigid Foam Insulation Sheathing

1/2" gypsum wollboerd

Vapor retarder

Bat! insulation

Wood studs (2x4 with R11 or R15HD insula-
tion or 2x6 with R19 or R21HD insutation)

Rigid foem insulction {R4 min.)

" Quiside surface (15 mph wind)

APA RATED SIDING
Rigid foam insulation
Batt insulation
Option E - R11
Option F - R15HD (high density)
Cpfion G- R19
Option H - R2THD (high density)
1/2" gypsum wallboard
Inside surface {shll air)

APA RATED SIDING (11/32" or tiuicker)

0.17 thsulolion Mnimum
0.43-0.78 " Opfion Average U Effeclive R = 1/U
4.00 [min.} [
£ 0.048 14.7¢
11.00 F 0.058 17,12
15.00 4
18.00fc) G 0.049 20.30
21.00 H 0.045 21.99
0.45
0.68

(o} When compressed to 5-1/2" thickness.

{b} Average U values include adjustment far 20% framing area with studs spaced 14" o.c. When
studs are spaced 24" o.¢. [15% framing area), average U values are slightly lower and corresponding
R values are higher. Average U velue is based on R value of framing of 4,38 for 2x4 wood studs and

7.14 for 2x6 wood sluds.
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products in liew of plywood will not
compromise the STC or [IC ratings of
the tested systems.

For addidonal information, see APA
Design/Construction Guide: Noise-Rated
Svstems, Form W460,

Energy Conservation

Insulating Exterior Walls

With adoption of more stringent regula-
tions conceming building insulation, it
is increasingly important to buiid walls
to meet new requirements as efficiently
as possible. Installation of APA RATED
SIDING panels yields tight construction
to minimize heat loss due to air infilia-
tion. Framed walls also can be casily
insulated to provide U values lound in
energy standards. Figure 36 illustrates
two construction options and their
cotresponding U values. One of the
assemblies uses APA RATED SIDING
direct to studs, and one shows siding
applied over rigid foam insuation.
Figure 36 shows the installation of the
vapor retarder on the inside of the wall
[raming for typical conseruction. Local
climatic conditions, energy codes or
standard construction practices may
vary the actual presence or location of
the vapor retarder

Insulating Panel Roofs

Insulating APA panel roof decks is sim-
pler, quicker and less expensive than
other decks since batt insudation can be
applied on the underside of the deck
when venilation is provided - and
robﬁng on top ~ without further prepa-
ration. Most metal roof systems, on

. the other hand, require special rigid

insulation on top of the deck to provide
the smooth surface needed for roofing,,
The panel deck with blanket insulation
also provides better sound absorption,
an important consideration in
commercial, industrial and

institutional construction.



A wood frame-panel roof deck system
can he eflectively insulated through a
variety of techniques. Figure 37 shows
four APA panel roof decks — three with
insulation and one without. Average U
values for below-deck insulation include
adjustment for 8 percent framing area.

Condcnsation;
Is Cause and Control

Today's construction techniques usually
produce a far beuter sealed and insulated
building than those built in the past, At
the same time, the modem house is-
likely to be equipped with appliances
that give offl meistare. It is more
important than ever before, therelore,

to provide adequale measures for
controlling moisture and condensation.
Lack of attention to this arca may causc
dilliculties and costly caltbacks.

Studies show that moisture originates
both inside and cutside the structure,
Trouble may start with condensation on
the underside of roof decking in the
attic. Moisture transmission through
walls can cause paint faitures on exterior
walls. The solution is adequate ventila-
tion and properly placed moisture vapor
retarders. The latter should always be
located on ot near the warm side of
walls and floors. Ceiling vapor retarders
are typically omitted where attics ate
well ventilated.

Minimum ventilation requirements for
both attic and crawl space appear in the
CABO One and Two Family Dwelling
Code, and in other model building
codes. The requirements are based on
the ratio of the free ventilation area to
the area 10 be ventilated. The required
ratio is 1 to 150, applicable 0 both
crawl spaces and attic areas. When a
ground cover is placed in the crawl

FIGURE 37

-AVERAGE g VAI.UES OF APA PANEL ROOF DECKS

No Insulation . Roofing
Qutside surface /
- ]
}?{ Inside surface EE
EX | APA panel | ,
roof deck Winter | Summer

0.578 | 0.472

Rigid Insulation

Rigid insulation
board

Winter | Summar

Fiberboard/ 1 in. 0.222 i 0.204
pedite board 1-1/2in. | 0,149 | 0.159

o 2in 0,143 [-0.136
Composite  1-T/Z'in. 0.119°| 0.114
o 2in 0.085 | 0.083
Polyurethane 1in 0.099 | 0098
botrd 1172, 0.070 | 0.068

space, the crawl space ventilation rario
may be reduced to 1 1o 15300, The ratio
in the attic area may be reduced 1o 1 10

- 300 provided: 1) a vapor retarder having

a rransmission rate not exceeding 1
perm is installed on the warm side of
the ceiling, or 2) at least 50 percent of
the required ventilating arca is provided
by ventilators located in the upper por-
tion of the space to be venrilated, with
the balance of the required ventilation
provided by eave or comice vents.

In general, condensation can be con-
trolled with a vapor retarder placed on
the warm side of the walls and below
concrete slabs or as a ground cover in
crawl spaces, along with adequate venti-
lation in attics and crawl spaces.

Ventilation should not be cut off at any
time during the year when it is the only
means of moisture conrol in crawl
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Reflective Insulation(®

%7 Ventilated oir space
Alr spoce

No. of equal air spoces | Winter | Summer

{a) Foil sheets assumed reflective both sides
except exposed boltom.

Batt Insuiation

qﬁ
/N00000900000040000 014

Winler | Summer
R11®) | 0082 | 0.079

{b} Min. 2x6 joists required to provide
air space.

spaces. In cold climates, low temper-
atures beneath the first floor may be
expected in a ventilated crawl space,
and insulation will be required in the
floor and arcund exposed mechanical
lines. When a vapor retarder is installed
for ground cover, vents may be clesable
and the perimeter foundarion wall may
be insulated in lieu of the {loor.

Moisture control recommendations for
low slope APA panel roof decks are
described in Engineered Wood Systems
(EWS) Technical Note, Moisture Control
in Low Slepe Roofs, Form EWS R525,
available from APA,

Additional information is available in
Engineered Wood Systems (EWS)
Technical Note, Controlling Decay in /."
Wood Construction, Form EWS R495.
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Thermal Resistance of
Wood Structural Panels

For most wood structural panel
applications, the most important thermal
quality is resistance, or insulating effec-
tiveness. While wood structural panels
include plywood, OSB and COM-PLY
and can be made up of a number of
different species, the thermal resistance
property is reiatively insensitive to such
differences. For determining the overall
coefficient of heat transmission (L), as
illuserated above, APA publications rely
on the thermal resistance values for
soltwood published by the American
Society of Henting, Refrigeration andl Air
Conditioning Engineers (ASHRAE). Use
of this single value simplifies compura-
tions and produces only insignificant
differences in resulting design heat
losses. “lable 33 shows thermal resis-
tance, R, for several panet thicknesscs.

TABLE 33
THERMAL RESISTANCE
Panel Thermal
Thickness {in.) _ Resistance, Rie)
- 1/4 - _0.31
w6 oss
3/8 A 0.47 )
7/16 0.55 i
15/32 059
1)2 o V'N(-J.62 V
Cwm oz
V 5/8 o 078
23/32 0.90
3/4 0.94 )
s 1.09
i 1.25
s

(o) Degree F-hr.-sq.f./BTU

RELATED
PANEL SYSTEMS

The Permancat Wood Foundation
The Permanent Wood Foundation
(PWF), also referred to as the All- _
Weather Wood Foundation (AWWE), is
made up of pressure-preservative-treated
below-grade stud walls built of lumber
and APA trademarked plywood. The
system is accepted for FHA mortgage
insurance programs. It's accepted by the
major model building codes and most
state and local codes. And, whether [ull
basement or crawl space, the PWF is
adaptable to almost any site and light-
frame building design,

For complete design and con-

struction recommendations, contact
the American Forest & Paper
Assoctation, 1250 Connecticut Ave.,
NW, Suite 200, Washington, DC
20036; or the Southern Pine Marketing
Council, RO. Box 641700, Kenner,
Louisiana, 70064,

Plywood for Qutdoor Decks
Extetior-type plywood may be used

in ourdoor deck applications. Recorm-
mended grades include APA RATED
STURD-I-FLOOR Exterior, C-C
Plugged, Underlayment C-C Plugged, or
Marine. Where the deck may be
exposed to long-term dampness. such
as applications where the plywood is
topped with outdoor carper, the ply-
wood should be pressure-treated with a
waterborne ACA or CCA preservative in
accordance with AWPA Standard C9 for
above-ground exposure. For optimum
performance, slope the deck away from
the structure, A slope of 1/4 10 1/2 inch
is suggested. '

Space panels 1/8 inch at ends and edges
to allow for expansion. Caulk the joints
to prevent water leakage into areas
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undemneath. To avoid fastener corrosion,
use hot-dipped or hot-tumbled galva-
nized nails. If the underside of the joists
is covered, the lloor-ceiling cavity
should be vented to aid in drying and to
prevent potential moisture buildup in
the deck. ‘

If there is a dry living area underneath .
the deck, apply a membrane roof
covering or high performance coating
over the surface. The coating should

be able to accommodate normal dimen-
sional changes in the plywood without
rupturing or cracking. Under these
conditions, APA RATED STURD-I-
FLOOR Exposure 1 may be used unless
otherwise recommended by the coating
manufacturer, and preservative treat-
ment of the panels is not necessary.

Plywood for Concrete Forming
Plywood is an ideal material for concrete
forming. It produces smooth concrete
surfaces and can be used repeatedly —
some overlaid panels up to 200 times or
more. The thinner panels can be bent
easily for curved forms and liners.
Plywood’s excellent stiffness minimizes
deflection during pouring. Its natural
insulating qualities help provide more
consistent curing conditions. The large
panel size and light weight reduce form
construction and stripping time. And
various surface textures are available

for imparting attractive and unusual
concrete textures.

Although nearly any Exterior plywood
can be used for concrete forming, a
special panel called PLYFORM® Class [
is manulactured specifically for the
purpose. PLYFORM also can be manu-
factured with a High Density Overlay
(HDO) surface, and in Structural |
panels. HDO PLYFORM has an excep-
tionally hard surface for the smoothest
possible concrete finishes and maxi-



mum number of pours. Stuctural 1
PLYFORM is stronger and stilfer than
PLYFORM Class [; particularly in the
cross-panel direction, and is sometimes
used for high pressures where long
dimension is parallel to supports.
Additonal plywood grades designed
for concrete forming include special
overlays and proprietary pancls.

For complete design information, write
for APA's Design/Construction Guide:
Concrefe Fornting, Form V345,

Sandwich Panels

The sandwich panel offers the stiflness
and load handling capability of a
stressed-skin panet, plus light weight,
high insulation values lor refatively small
thicknesses, and fast panclized con-
struction. Panels are prefabricated hy
gndwic hing an insulating core meteriz]
such as polvsnrene or pelyurethane
foam, or a paper honeycomb, berween
wood structural panel “skins.” A struc-
tural hond is formed between the core
and the skins with full structural glues
or, in the case of some foam marerials,

by ditect adhesion of foam to the skins.

With APA panel siding for the outside
skin, sandwich panels make attractive,
energy-conserving walls on both resi-
dential and commercial buildings. A
typical sandwich floor panel might
have 19/32-inch top skin and 3/8-inch
hottom skin. Check locat building
requirements relating to thermal barrier
protection of plastic foam. For adli-
tional informarion, write for Design and
Eabrication of Piywood Sandwich Panels,
Form U814,

FIGURE 38

TYPICAL PANELTO-METAL FRAMING

Panels Nailed to Naoilable Steel Joists

Hardened screwshank
/ nails required

Nuailer Anchored .
with Power Driven Fasteners

___——APA panel deck

2x4 nailer

-Drive pins (size
und spocing as

\ required!

" Steel wide
flange beam

APA Panel Systems
Over Concrete Slabs

A system of APA panels over sleepers
embedded in mastic has been success-
fully installed over concrere skabs.
Tongue-and-groove pancls eliminate
blocking between sleepers at paﬁel
edges and allow air circularion beneath
the floor Use only pancls marked
Exterior or Exposure 1. A vapor barrier
is essential directly above or below the
slab. Preservative treatment of the sleep-
ers is recommendad when the slab is on

62

YSTEMS

TR

APA panel deck

2x4 nailer
Nail to joist

™

Nailable steel joist

Panels Attached
Directly to Formed Steel Joist

APA panel deck

Adhesi.ve (optional}

I Hardened screw-
|  shank nai! or self-
ll tapping fostener

|,|___-——-——~—“' Metal joist

\;JJ {“C" or box

seclion)

or below gracle, although panels nor-
mally will not require eatment.

Tongue-and-groove plywood can be
installed over polystyrene or
polyurethane foam. The foam, bonded
te both the plywood and concrete slab
with mastic, provides high insulating
value and resistance to termites, rot and
fungus. Exterior plywood at least 15/32
inch thick is recommended. A vapor
barrier such as polyethylene is required
either directly above or below the con-
crete slab.
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Special Floor Surfacing
Hardboard overlaid plywood (APA
PLYRON®) is sometimes used as a
linish floor, especially for inclustriat
installation. (Check your local
dealer for availability,) High Density
Overlay (HDO) panels with a spe-
cial heavy-dluty screen-grid surface
provide skid-resistanz, long-wearing
surfaces under foot traffic. And a
number of liquid coatings — some
suitable for balconies. porches,
patio decks and other exterior
applications — are also available.

APA Panels Over
Metal Framing

Modem fasiening methods are
rapidly expanding the use of

APA pancls over metal [raming,
Sell-drilling, sell-tapping fasteners
commonly are used to attach pan-
els up to 1-1/8 inch thick to stee]
flanges. Panels also can be fastened
w lighter members, such as formed
steel joists, with special hardened
screw-shank nails. Construction

- adhesives are recommended with

hardened screw-shank nails.
Consult metal framing manufactur-
ers for recommended adhesives.
Since threads usually extend only
part way up the shank of self-
drifiing, sell-tapping screws and
screw-shank nails, it is important to
specily a length suflicient to engage
the metal [raming.

Typical pancl-to-meral framing
systems are illustrated in Figure 38.
Load-span recommendations are
the same as for wood-frame sys-
tems, For more information, write
lor APA Desion/Constraction CGride:
Wood Structiral Pancls Over Metal
Framing, Form T625.

ADDITIONAL
INFORMATION

About APA — The Engineered
Wood Association and Enginecred
Wood Sysiems

APA — The Engineered Wood Association is
a nonprofit trade association whose member
mills produce approximately 75 percent of
the structural wood panel products manu-
Jactured in North America.

The Association’s trademark appears only
on products manufactured by member mills
and is the manufecturer’s assurance fhat
the product conforms to the standard shown
on the trademark. Thai standard may bz an
APA performance standard, the Voluniary
Product Standard PS 1-95 for Construction
and Industvial Plywood or Voluniary
Product Standard PS 2-92, Peyformance
Standards Jor Wood-Based Structwal-Use
Panels. Panel quality of all APA
trademarked products is subject to
verification through APA audit.

APATs services go far beyond quality testing
and inspection. Research and promotion
programs play important roles in developing
and improving plywood and other panel
construction systems, and in helping users
and specifiers to better understand and
apply panel products.
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Always insist on panels bearing the mark
of quality — the APA trademark. Your APA
panel purchase is not only your highest
possible assurance of product quality, but an
investment in the many trade services that
APA provides on your behalf,

The APA EWS trademark appears only on
enginecred wood products manufactured by

. members of Engineered Wood Systems, a

related corporation of APA. The mark
signifies that the manufacturer is committed
to a rigorous program of quality verification
and testing and that products are manufac-
tured in conformance with an APA or
national standard such as ANSI Standard
A190.1, American National Standard for
Structural Glued Laminated Timber;

For additional information on wood
construction systems, contact APA - The
Enginecred Wood Association, PO, Box
11700, Tacoma, Washington 98411-0700,
or the nearest APA regiongl field office
listed on the back cover. For a list.of

 additional APA and Engineered Wood

Systems publications, request the:
APA Publications Index, Form B300
EWS Publications Index, Form 5400

The product use recommendations in this publi-
cation are based on the continuing programs of
laboratery testing, product research, and field
experience of APA — The Engineered Wood
Association and Engineered Wood Systems,
However, because APA and Engineered Wood
Systems have no control over quality of
workmanship or the conditions under which
structural panels and engincered wood preducts
are used, those organizations cannot accept
zesponsibility for product performance or
designs as actually construcred. Because
engineered wood products performance require-
ments vary geographically, consult your local
architece, engineer or design professional to
assure compliance with code, construction,

and performance requirements.




We have field representatives in most major U.S.
cities and in Canada who can help answer ques-
tions involving APA tracemarked products.

For additional assistance in specifying APA panel
praducts, get in touch with your nearest APA
regional office. Call or write:

WESTERN REGION

7011 So. 15th St « PO, Box 11700
Tacoma, Washingron 98411-0700
(206) 565-6600 = Fax: (206) 5653-7265

EASTERN REGION

2130 Barrett Park Drive, Suite 102
Kennesaw, Georgia 30144-3681

(770) 427-9371 = Fax: (770} 423-1703

U.S. IEFADQUARTERS AND
INTERNATIONAL MARKETING DIVISION

" 7011 So. 19:h St.= PO, Box 11700

Tacoma, Washington 98411-0700

(206) 565-6600 = Fax: (206} 565-7265

(Offices: Antwerp, Belgiuny; London, United Kingdom:

Madrid, Spain; Hamburg, Gennany, Mexico City, Mexico;

Tokyo, Japan.) For Caribbean/Tarin America,

contzct headeuarters in Tacoma,
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