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Architecture 544
Wood Structures

Wood Structural Panels

NDS - Chapter 9

Wood Structural Panels

Applications:

• Roof, Floor and Wall Sheathing

• Horizontal and Vertical Shearwalls / Diaphragms

• Structural Components
– Lumber and Plywood Beams

– Stressed Skin Panels

– Curved Panels

– Folded Plates

– Sandwich Panels

• Gusset Plates
– Trusses

– Frame Connections

• Concrete Formwork

C. Robeller, TU Kaiserslautern
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NDS - 9.1 General
9.1.1 Scope – Wood Structural Panels

• Plywood

• Oriented Strand Board (OSB)

• Composite Panels
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NDS - 9.1 General
9.1.1 Scope – Wood Structural Panels

• Plywood

• Oriented Strand Board (OSB)

• Composite Panels

Carpentry, American Technical Publishers, 2013
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Other Panels
not NDS but can be APA rated

Waferboard – nonveneer, larger flakes. 
Can be oriented or random. 
Precursor to OSB but generally inferior. 
Replaced by OSB.

Particleboard – nonveneer, small, non-
oriented  particles – not wafers or 
strands. Susceptible to water damage.
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Plywood  vs. OSB
Plywood OSB

higher impact resistance stronger in shear

better moisture resistance more cost effective (cheaper)

more grades and types meets most code requirements
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NDS Adjustment Factors

dry condition is M.C. < 16%
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Adjustment Factors

dry condition is M.C. < 16%

APA  D510C 2012
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Panel Size Factor

NDS
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Other Considerations

NDS
a
b
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Shear
NDS
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Specification

APA E30 Engineered Wood Construction Guide

APA D510 Panel Design Guide
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Plywood

Composition

• peeled as continuous sheets of veneer

• cut to size

• defects cut out and patched by grade

• layup with odd layers and cross grain
– each veneer is a ply

– a layer may have 1 or more plys

– each layer is cross laminated

– Face – top/outside ply

– Back – bottom/inside ply

– Crossband – inner layer(s) 90° to face/back

– Center – inner layer(s) parallel with face/back

• glued and pressed 

• finished (sanding levels)

• nominal dimension: 4’ x 8’ 
– special sizes 4’ x 10’ or 4’ x 12’

• tolerance 0” to 1/8” undersized

• thickness generally 1/32 undersize
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Layers and Plys
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APA D510 

Span Direction

strong direction

vs.

weak direction
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Species Classification

Groups by strength

• 1 – 4 are structural

• group 1 is strongest

• Structural 1 has
group 1 all plys

• group 4 is weakest

• group 5 is not rated
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APA D510 

Veneer Grades

A and C are structurally similar (C can upgrade to A)

B and D are structurally similar (D can upgrade to B)

A and B are usually face veneers, C and D are inner
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APA D510 



Exposure Classification

• Exterior
– Waterproof Glue

– Permanently exposed 
to weather

– C-grade or better

• Exposure 1
– Waterproof glue

– Temporarily in weather

– D or C grade

• Exposure 2 – IMG
– Intermediate glue

– Intermediate resistance
to moisture

– High humidity

• Interior
– Permanently protected

– Short periods of 90% 
humidity
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APA D510 

Types of Standards

Product Standard (PS 1)

• original standard

• originally prescriptive, but 
now also performance

• plywood only

Performance Standard (PS 2)

• newer type

• performance based

• all panel types – OSB, 
plywood, composite, etc.
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Typical Trademarks

Typical APA marks showing:

• exposure

• grade and group

• class or span rating

• bond classification

• thickness

• performance catagory
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APA L870
PS 1-19 

Typical Trademarks
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APA D510 

2 - Span Rating:
roof span / floor span



Typical Trademarks
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APA Y510
Plywood Design Specification 

Design Aids
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APA – Q225

NDS – 2018 
Manual



Design Aids
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APA – Q225

Design Aids
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NDS - Manual



Section Properties
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APA D510 

Span Rating Chart
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APA D510 



Span Rating Chart
(continued)
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APA D510 

Capacity Equations

Bending

Note the dimensions as given
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APA D510 



Capacity Equations

Shear

Note the dimensions as given
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APA D510 

Capacity Equations  

Deflection

Note the dimensions as given
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APA D510 
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Roof Sheathing Design Example

Given:

flat roof framed as shown

roof joists at 24” o.c.

D = 8 psf Lr = 20 psf

deflection limits: Lr = L/240   total = L/180

Find:

panel specifications
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Roof Sheathing Example

Classification:

exterior (protected)

sheathing

could use either

also either OSB or 
plywood

NDS - Manual
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Roof Sheathing Example

Check capacities:

span rating for roof 
at 24” o.c. = 24/0

deflection limits:

Lr = 20 psf L/240

L/240 = 43 psf OK

Total = 28 psf L/180

L/180 = 57 psf OK

bending:

psf (CD)

52 (1.25) = 65 psf OK

shear:

psf (CD)

138 (1.25) = 172psf OK APA – Q225
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Roof Sheathing Example

Performance Category (thickness)

for 24/0 four sizes are
available with 3/8
being predominant.

So, try 3/8

APA – D510
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Roof Sheathing Example

Edge support criteria:

0/24 without edge support can only span 
20” (19.2).

So either use:

0/24  x 3/8 with edge support

or

0/24 x 15/32 (or 1/2) without edge support

or

24/16 x 7/16 without edge support

NDS - Manual
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Roof Sheathing Example

Nailing criteria:

8d nails 

at 6” and 12” o.c.

panel edge gap:

1/8”

NDS - Manual
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Roof Sheathing
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Floor Sheathing

layers:

• subfloor

• underlayment

• combined subfloor-underlayment

floor types:

subfloor + underlayment

subfloor + APA rated sheathing (e.g. wood flooring)

combined subfloor-underlayment + carpet
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Floor Sheathing
load tables and nailing schedules in APA – E30

limits usually set by point load deflection (person) 

Floor Capacity

example

Find the floor capacity

of the given sheathing

use L/360 deflection limit
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NDS



Table 8Floor Capacity

example

5-ply
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APA D510   or    NDS Manual M9.2-1 to 4 

Floor Capacity

example
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APA D510 



Wall Sheathing and Siding
Types:

1. Separate Sheathing + Siding

– spanning strong or weak direction

– blocking required for shear wall

– nailing by APA chart

– typ. 6d at 6”o.c. edges 
and 12”o.c. blocking

2. Combined as one panel

– usually with texture or grooved

– installed vertically (8 ft vertical)

– APA Rated Siding – 303

– usually shiplap edges
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Wall Sheathing and Siding

Joint details for combined type

(single layer)
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