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Nail Withdrawal Resistance and Embedding Strength
of Structural Wood Panels with Water Absorption*

Sei Chang Oh*?

ABSTRACT

The use of structural wood based panels like plywood, OSB in many applications involves the
use of nails, and data on the performance of panel-nail connection are needed for design and
comparative purpose. This study was carried out to develop basic information on nail
performance(withdrawal, embedding, naithead push through) with water absorption in plywood
and OSB.

In withdrawal resistance test, initial stiffness of plywood was higher than that of OSB, and
plywood performed better than OSB in 24hr soaked condition. The soaked condition reduced
average nail withdrawal resistance value about 46%(12d nail), 53%(8d nail) in OSB, 17%(12d
nail), 24%(8d nail) in plywood. The nail embedding strength of plywood also performed better
than that of OSB and retention value(wet strength/dry strength) yielded similar in each nail
types. The nail head push through capacity of OSB was higher than that of plywood in dry
condition, but equal or lower in soaked condition. Therefore, critical consideration about
structural panels is required in moist applications. The average values of nail withdrawal, nail
embedding strength and nail head push through resistance of tested materials meet the
minimum requirement of various specification and standards.

Keywords : nail, plywood, OSB, withdrawal, embedding strength, nailhead push through,
structural panel
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Table 1. Basic properties of tested panels

Material .., . . . Product
type Thickness|Sp.Gr.* M.C. Standard**
8.7mm 046 |[8.7%| C-D Exterior
OSB | 117mm | 0.64 |5.7% | /A rared 24/16
Exposure 1

* : oven-dry based
**: APA product standard PS1-95 & 2-92
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Fig.l1 Testing apparatus for nail embedding test.
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Fig.2 Nailhead pull-through test
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Fig.3 Water absorpton of tested panels exposed to
soaking condition.
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Table 2. Results from nail withdrawal test of tested panels

Initial stiffness Pro.limit Max. load Withdrawal*
Materials Nail type
Dry Wet Dry Wet Dry Wet Dry Wet
(kg/cm) (ke)

OSB 8d 1960 161 232 19.4 344 16.5 4.47 5.37
12d 2100 150 23.0 14.3 33.0 18.0 5.66 4.79
Plywood 8d 2340 163 255 204 294 22.6 410 424
12d 2560 176 251 152 26.7 223 4.82 5.04

* . Withdrawal at maximum load
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Fig.4 Nail withdrawal resistance at two exposure
conditions.
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(nail embedding test)
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Table 3. Results from .nail embedding test of
structural panels

Load* Embedding Strength**
Dry Wet Dry Wet
(ke) (kg/cm®)
OSB 8d 149 92 382 236
12d 142 82 302 174

Nail
Materials type

Plywood 8d 157 95 541 327
12d 155 86 443 246

* : Load at 3.0mm deformation
** : Load+(nail diameter X panel thickness)
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Fig.5 Nail embedding strength at two exposure
conditions.
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Table 4. Results from nailhead push-through test
of structural panels

Nailhead push through(kg)

Materials Nail type
Dry Wet
OSB 8d 215 132
12d 217 147
Plywood 8d 164 136
12d 179 138
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Fig.6 Nail head push through resistance at two
exposure conditions.
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Table 5. Performance standards for nail withdrawal
and nailhead pull-through in wood based

panels*'
Nail Nailhead push
E p
Standards PO withdrawal®?  through*?
condition (kef) (kef)
USDA
Forest Dry 18.1 113.3
Service Wet 11.3 --
APA Dry 91 -
Wet/Redry 6.8 --
ASTM Dry 18.1
Wet 11.3 --
* 1. Poo Chow, 1988
2. minimum values
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