November 22, 1917.

TESTS ON NAILED JOINTS IN FIR AND
HEMLOCK TIMBERS ,

or of the Bureau of
ently been conducting
las fir and western

_MI‘- Henry [. Blood, engine
Bullding:S, Portland, Ore., has rec
Some tests on nailed joints using Doug
hemlock—two timbers most used on :
. . Report has ndw been made on these tests covering 110
Ioints, 87 of which were of Douglas fir and 23 of western
hemlock, the tests all being designed to show the strength
of nailed joints with wire nails used in single shear.

The tests were divided into two series, degendmg on
th_e style of the joint. In the first, two sidepieces, each
With the grain of wood vertical, were nailed to a centre-
Piece with the grain of wood horizontal. In the secqnd,
two sidepieces, each with the grain of the wood vertical,
Were nailed to a centrepiece With the grain of the wood
also vertical. In both series both Douglas fir and western
hemlock were tested, but in the second series only_DOUglaS

r was used. The sizes of the sidepieces varied from
I X6 ins. to 3 x 8 ins., and those of the Ce.ntr.eple'ces from
4 X 6 ins. to 6 x 10 ins., the dimensions 1nd}cat1ng com-
mercial sizes which vary from 3 in. to ¥ in. less th?ln
dimensions given. The nails were common wire nails

fanging fr : <ize, and the number of nails
oo o to five. The sizes

used in each sidepiece varied from tW B
©of the pieces werg sﬁgh that the nails had a penetration 11n
the centrepiece of 30% to 80% of the lfzngth of the nat,
ut the nails were used in single shear, in no case pass;]ng
through the centrepiece. All timbers were surfaced, ?ot 1at
Contact in the joints was between planned s}lrfaces otr} ¥
Tests were made by placing the blocks 1P al tezsli?i%
Machine and forcing the sidepieces down and along he
Of the centrepiece.  Measurements Were pajsen 8 le
Félative movement of the pieces bY means of 2 scare
Screwed to the blocks. An effort Was made t0 mﬁasge_
the elastic limit of the joints, but this could not leoads
termined so it was not recor ed. The ultlmate
Carried in the series were as follow:
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nail joints, ‘
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afe valyes for nails driven in Perper i
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in either Douglas fir or western hemlock, with the load
perpendicular to the length of the nail, as follow:

Penny Load value Penny Load value
nail. per nail, 1b. nail. per nail, 1b. -
10 120 30 270
12 120 40 320
16 160 50 400

20 200 60 480

From the accompanying diagram of the loads based
on two factors of safety and the suggested safe load, it !
will be seen that the suggested safe load is about accord-
ing to the formula W = 7d + 50, where W is the safe
working load, per nail in pounds and d is the penny
designation of the nail. It is interesting to compare this
value with the value suggested by previous experimenters
of 9.6 d, the figure given by Prof. W. K. Hatt, of Purdue
University, in a paper in the 1900 “Proceedings’’ of the
Indiana Engineering Society.

For nails driven parallel with the grain of the wood
the figures above should be reduced 25%. All of these
values should be reduced if the penetration of the nail in
the holding piece is less than 50% of its length.

" Other conclusions in the report are that the resistance
of nails driven perpendicularly in the timber with the
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grain of the wood parallel to the load is but little more
than for nails driven similarly with the grain of the wood
perpendicular to the load. It is also indicated that the
standard nail heads are of proper proportions, there being
no difficulty with the nail head pulling through the outside
timber. The strength of the joint seems to be affected
but little by the penetration of the nail in the centrepiece
if that penetration is 40% or more of the length of the nail,
but with less penetration the loads were reduced, and for
a penetration of 30% the strength reduction amounted to
about 25%. The examination showed that each nail in a
joint seemed to support an equal proportion of the load.

Two principal factors involved in the strength of nail
joints are the resistance of timber to crushing and the nail
to bending. The investigator reports that the resistance
of the nailed joint, if depending solely on the resistance of
the wood to crushing, varies with the diameter of the
nail, other things being unchanged. On the other hand,
the resistance of the joint, if depending solely on the re-
sistance of the nail to bending, varies as the cube of the
diameter of the nail. As the resistance of the joint de-
pends on the combination of these two, various sized nails
give varying degrees of resistance, but it is found that
the variation of the resistance corresponds quite closely

with the square of the diameter of the nail.
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