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The strength and stability of any structure depend heavily on the fastenings that hold
its parts together.
o bW DIEY DIREELLEMEIL, EOEMFELAZBEE T 2O EICKE AKFET 5,

One prime advantage of wood as a structural material is the ease with which wood
structural parts can be joined together with a wide variety of fastenings—nails, spikes,
screws, bolts, lag screws, drift pins, staples, and metal connectors of various types.
WERFEM & L TORM O ERFEDO—21%, ROMEEH 2 MIE L% FFEITHKRA 2¥E D
H-BEROTCRSN, Al, AV, F7 A7V a— RUTZREY, HOb, fkaiz¥
AT DEH—ZHWTEGIHEATELZ L TH D,

For utmost rigidity, strength, and service, each type of fastening requires joint designs
adapted to the strength properties of wood along and across the grain and to dimensional
changes that may occur with changes in moisture content.
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Maximum lateral resistance and safe design load values for small-diameter (nails, spikes,
and wood screws) and large-diameter dowel-type fasteners (bolts, lag screws, and drift
pins) were based on an empirical method prior to 1991.
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Research conducted during the 1980s resulted in lateral resistance values that are

currently based on a yield model theory.
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This theoretical method was adapted for the 1991 edition of the National Design
Specification for Wood Construction (NDS).
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Because literature and design procedures exist that are related to both the empirical and
theoretical methods, we refer to the empirical method as pre-1991 and the theoretical
method as post-1991 throughout this chapter.
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Withdrawal resistance methods have not changed, so the pre- and post- 1991 refer only
to lateral resistance.
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The information in this chapter represents primarily Forest Products Laboratory

research results.
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A more comprehensive discussion of fastenings is given in the American Society of Civil
Engineers Manuals and Reports on Engineering Practice No. 84, Mechanical
Connections in Wood Structures.
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The research results of this chapter are often modified for structural safety, based on
judgment or experience, and thus information presented in design documents may differ
from information presented in this chapter.
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Additionally, research by others serves as a basis for some current design criteria.
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Allowable stress design and limit states design criteria are presented in the National
Design Specification for Wood Construction published by the American Forest and Paper
Association.
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Nails
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Nails are the most common mechanical fastenings used in wood construction.
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There are many types, sizes, and forms of nails (Fig. 8-1).
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Most load equations presented in this section apply for bright, smooth, common steel
wire nails driven into wood when there is no visible splitting.
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For nails other than common wire nails, the loads can be adjusted by factors given later
in the chapter.
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Figure 8-1. Various types of nails: (left to right) bright smooth wire nail, cement coated,
zinc-coated, annularly threaded, helically threaded, helically threaded and barbed, and
barbed.
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Nails in use resist withdrawal loads, lateral loads, or a combination of the two.
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Both withdrawal and lateral resistance are affected by the wood, the nail, and the
condition of use.
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In general, however, any variation in these factors has a more pronounced effect on
withdrawal resistance than on lateral resistance.

Wim, LLRns, 2O 0HEROFER « ZAGIKHEITL Y ol Hftcx LT, &
DERERBE G525,



Wood Handbook
Chapter8 Fastenings

The serviceability of joints with nails laterally loaded does not depend greatly on
withdrawal resistance unless large joint distortion is tolerable.
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The diameters of various penny or gauge sizes of bright common nails are given in Table
8-1.
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The penny size designation should be used cautiously.
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International nail producers sometimes do not adhere to the dimensions of Table 8-1.
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Thus penny sizes, although still widely used, are obsolete.

ZOL TR A RFELIES AR THWD TN E S, BElINn TS,

Specifying nail sizes by length and diameter dimensions is recommended.
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Bright box nails are generally of the same length but slightly smaller diameter (Table 8-
2), whereas cement-coated nails such as coolers, sinkers, and coated box nails are slightly
shorter (3.2 mm (1/8 in.)) and of smaller diameter than common nails of the same penny
size.
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Helically and annularly threaded nails generally have smaller diameters than common
nails for the same penny size (Table 8-3).
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Table 8-1. Sizes of bright common wire nails
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Length Diameter

Size  Gauge (mm (1n.)) {mm (1n.))

6d 11-1/2 308 (2) 2.87 (0.113)
8d 10-1/4 635 (2-1/2) 333 (0.131)

10d 9 762 (3)  3.76 (0.148)
12d 9 826 (3-1/4) 3.76 (0.148)
16d 8 889 (3-1/2) 4.11 (0.162)
20d 6 1016 (4) 488 (0.192)
30d 5 1143 (4-1/2) 5.26 (0.207)
40d 4 1270 (5) 572 (0.225)
50d 3 139.7 (5-1/2)  6.20 (0.244)
60d 2 1524 (6)  6.65 (0.262)

Table 8-2. Sizes of smooth box nails
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Length Diameter
Si1ize  Gauge {mm (1mn.)) (mm (1n.))
3d 14-1/2 31.8 (1-1/4y 1.93 (0.076)
4d 14 38.1 (1-1/2) 2.03 (0.080)
5d 14 44.5 (1-3/4) 2.03 (0.080)

6d 12-1/72 508 (2) 249 (0.099)
7d 12-1/72 572 (2-1/4)  2.49 (0.099)
&d 11-1/2 63.5 (2-1/2) 2.87 (0.113)
10d  10-1/2 762 (3) 325 (0.128)
led 10 88.9 (3-1/2) 343 (0.135)
20d 9 1016 (4  3.76 (0.148)

Table 8-3. Sizes of helically and annularly threaded nails
# 8-3. DEARBIUVRRONTCNDHZETDH A X

Length Diameter
Size  (mm (m.)) (mm (1n.))

6d 508 (2)  3.05 (0.120)
8d  63.5 (2-1/2) 3.05 (0.120)
10d 762 (3) 343 (0.139)
12d 826 (3-14) 343 (0.135)
16d 889 (3-1/2) 3.76 (0.148)
204 1016 (4) 450 (0.177)
304 1143 4-172) 450 (0.177)
40d 1270 (5) 450 (0.177)
50d 1397 (5-172)  4.50 (0.177)
60d 1524 (6)  4.50 (0.177)
704 1778 (7) 526 (0.207)
80d 2032 (8)  5.26 (0.207)
90d 2286 (9) 526 (0.207)




