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PROPER NAILING OF CAR BRACING

By

L.J. MARKCARDT, Senior Engineer
and

J .M. GAHAGAN, Assistant Engineer
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material for car bracing . 10

	

Iron , ¢e and si ;.lici bf using wood often
causes some of the basic pteIit;4files

	

Ming to be over

	

ed, with. the re- 3
suit that the bracing may *Vs measure► ' to

	

fill posMbOllk engt h
and effectiveness .

The nailing of car bracing frequently requires the exercise of judgmen t
as to best practice, especially when in some particular instance it is impossi -
Ml F meet ideal conditions . For example, what is the best detail for nail-
isgaw) gAe& e-leat to the 2-inch car floor when it is known that, in general ,
the penetration in the piece receiving the point of the nail should be at leas t
twice that through which the nail passes? Again, is there any advantage i n
having the nail pass entirely through both pieces being joined ?

Before discussing nailing in detail, it is well to recount the severa l
ways nails may be called on to function . Nails may be subjected to direct with-
drawal, to lateral displacement, or to a combination of both . Resistance t o
withdrawal, as the name implies, is the reaction to forces tending to pull the
nail out in the direction of its length, whereas, lateral resistance is the re ,
action to forces tending to bend the nail or push it Sidewise .

It is known that resistance to withdrawal is related to the density o r
hardness of the wood . The dense woods hold nails much better than do the light
weight woods . In fact, resistance to direct withdrawal (as opposed to latera l
resistance) varies about as the second power of the specific gravity of th e
wood . This does not imply that light or low density species are not entirel y
suitable for car bracing . To get the same nail strength with the softer woods ,
however, requires more, larger, or improved nails . The resistance to withdrawa l
also depends on the area of contact of the nail with the wood, and hence in- ,
creases directly with the diameter of nail and with depth of penetration a s
long as no splitting of the wood occurs .

Lateral resistance for a nail of given size increases with the densit y
of the wood, but not quite so rapidly . It also increases about as the 3/ 2
power of the nail diameter . Thus, the safe lateral load for a 20d nail i n
white pine is nearly twice that on an 8d . For white oak the ratio is about th e

' tame but, because of its higher density, the loads are about 50 percent highe r
than for the pine .
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Some ImportantDetails in Car tracing

To obtain good nailing the following general details should be ob .-
,served :

Use nails of proper length . Wherever possible the nails should b e
long enough so that in softwoods approximately two-thirds of the length goe s
into the member receiving the point . This means that the length of the nai l
should be at least three times the thickness of the outer piece (fig . 1) .
Where the thickness of the members does not permit this suggested depth o f
penetration a sufficient number of shorter nails should be used to provid e
equivalent area of contact in the wood member receiving the point .

Drive nails so that the points do not come out of the side of th e
piece. These "shiners" as they are called not only result in weakened joint s
but are also a cause of injury .

Be sure the nails you use do not split the wood . Splitting greatly
weakens the joint . If the wood tends to split badly use a thinner nail ,
blunt the points, or, better still, purchase nonsplitting nails . When prac-
tical, boring lead holes slightly smaller in diameter than the diameter o f
the shank of the nail is excellent practice .

Use plenty of nails . The strength increases directly as the numbe r
of nails used .

Whenever possible, da not use nails in direct tension, but use them
preferably in lateral resistance . When nails in direct tension give way
they usually fail suddenly and may cause injury or damage . The resistanc e
to withdrawal is influenced greatly by the surface condition of the nail . For
temporary service, cement-coated nails may be expected materially to increas e
the holding power but a more permanent and' greater increase may be obtaine d
with special nails having a minutely pitted or etched surface .

Do not expect good nailed joints when using green wood that will late r
dry out . Nails driven in green wood that later dries out quite commonly los e
most of their holding power . Hence, use dry lumber .

Resistance to Lateral Stres s

Nails are more efficient when driven into side grain of dry wood than
when driven into the end grain .

2
The lateral resistance of nails is expressed by the formula l

' Where P represents the ultimate load on the nail in pounds; K repree
sents a constant depending on the species of wood (oak 5,500, northern whit e
pine 4,500, southern yellow pine 7,000), and d represents the diameter o f
the nail in inches .
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las-fir, and western *
lace
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T}-f bracing material should be free of knots and cross grain at th e
places where it is to be nailed . Wood splits easily when nailed near a kno t
or when cross-grained at the nailing ends, with the result that the effective -
ness

	

the nai in- i e.ithe seriously impaired or perhaps entirely lost .
rv qr

Let us consider some of the special problems of bracing carloa d

shipments, assuming nominal 2 by 4 inch to 2 by 10 inch bracing lumber ,

sheathing , hing, or ca ~

	

~

	

om 1-1A4 to 1-3/4 inches, and car floor s

1-1/4 to 2-1A i

Nail Sizes .--What size of nail should be used? First, we must se-
lect a size and type of point that does not split the wood, and when used wit h

sheathing or flooring, a length sufficient to completely penetrate the piec e

holding the point . With standhions and very thick material two-thirds of th e

length should be in the member holding the point . With these conditions ful-

filled, the size of nail makes little difference as long as the same tota l

weight of nails is used and provided the nails do not bend in driving . The

slight advantage in this instance is in favor of the smaller diameter nai l

used in greater quantity .

Nails Penetrating Through Members .--When nails penetrate through a

piece of wood they frequently tear off a sliver when the point emerges . High-

est resistance to withdrawal results with nails just short enough so that the y

do not come through the member receiving the point . On the other hand, th e

shock, or repetition of shock required to tear the bracing entirely off i s

greatest for a long nail that protrudes some distance through the piece .
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Figure 1-Nall Joint sawed open to expose lengths of nail . Above :Good practice. Nall of proper length, about two-thirds of the lengt hbeing in the block receiving the point. Below : Poor practice. Nai ltoo short, giving insufficient length in block .



Direction o'f Nail .--Slant driving' o nails doe s
advantage over st

	

ht dam,
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entirely through ALI,
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a greater portion 0T t-hele11 bm
hen the nail extends through +b :member rWRIMMMINIMNI point ?ut littl e
difference is evident .
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Position ofCle-at .--let is important
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that the nails ga into the stanchions rather ,

	

the sheath
siding alone .. A nail may then be chos
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1 niber o.f Nails .--A dry 2 by 6 placed kith it -- inst of

load will require three to six 20d nails in thm bleat at - eac 4*ii to de
vclor t .e fual strength of the 2 by 6, derb y min the arran
tille alaftIl

	

Vlie quality of the 2 by 6.

Let us assume that one of the diagonaly of a 0(figu 2
is a 2 by 6 of Douglas fir, 6 feet long, This b 'ace act,* a

	

g •lump
and the crippling load it should take is about 6,000

	

1PA+ the
load is taken by thrust against the side cif 4 e * $ part by i•riction ,
and the balance by thrust against the cle

	

,. Q it i s estsi ted that
3,000 pounds of the total thrust is taken br .`tha cleat, anri

	

the
ultimate lateral resistance load for a 20d sail is 580 pounds'fe loa d
116 x 5), it is evident that at least five 20d moils should by ked t o
develop the strength of the car brace . If . thi brace were

	

4 fee t
long, and of good grade and quality of material, double 1

	

tube r
of nails in the cleat would be required to hold At ,

Q~,~ity of the Wood .--The effective nailing scheme to fi-Nl - 1
problem In car bracing cannot be applied if the lumber to be used consist s
of iz7~is~.rjatel,y -rsQc Reies and mixed grades . However, the use of
ws d material ].s rit d ; ec0ionable provided it is first segregated int o
szroups of species ba` ing the one nailing properties . Furthermore, if
lQwerade material to otherwise permissible, none of the defects, a s
preusl.yrWnted out, should be allowed at the point of nailing .
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