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The Shear Strength of Woods for Joggles.
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In the history of early architecture, it was customary to con-
struct buildings exceedingly massive, so that there could be no
doubt in the mind of any one as reguards their stability.

agssiveness was the chief characteristic of the construetion of
that period. -
Little was, for a long time, known about the principles

of congtruction and the strength of materials. As different
principles wére discoverad by observation and experisence, they

were applied and cmne gra dually into use. For example, we find.
the heavy stonz lintel wused in Egypt and Crecce at an early date.

Later we find the arch used, in its various "313, circular,
pointed and SC‘L3NT11. In thess early times crials were

plentiful and labor inexpensive, the work being m,‘tly done by
slaves superinuended by skilled workmen,

Since the introduction of iron into building construc-
tion, the styles have changed, the construction being much lighter
and less material used.

Cheapness and durability are the essential ¢lements
in the construction of to-day. when the features of construetion
not aesthetics enters the problem. No surplus material should be
used. A bvilding is, theoretically constructed, so that its
strength and durability in one part is proportional to that in
any other part, Where it is inconvenient or unadvisable to use a
solid timber for a beam or girder, large enough to carry the
required weight, two timbers ere often used, 'one upon the other.
These timbers, when loaded have a tendency to slip upon each
othsr and bend, thus decreasins their ability to suppor@ the load.
Pieces of wood are notched into ths upper surface of the lower
and ths lower surface of the upper timber, which resist the force
tending to slide them. These pisces so used are. called joggler.

It is the purpose of this thesis to investigate the
shearing strenghh of various kinds of woods, in two directions
relative to the grain . One direction will be ealled lonsritudina
shear, that is, in the direction of th: length of the tree; the

al term used to signify that dlrnculon._ It will be understood
by referring to Plate I Fig, 2

The other direction will be called cross-wise, not
transverse. The direction may be understood by Plg. 1 Plate 3

The tests were made with the testing machine, manufactur-
ed by Richle Bros., Philadelphia, in the Testing Labratory of
the U, of 1, The forece was compressive and applied upon two
specimens at a time, The pressure is hydraulie, applisd by pump-
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ing 0il so that the pressure is increased gradually and with
uniformity.

The pressure is indicated by means of a bar resting
upon steel bearings, so that the slightest change may be readily
recordeds,

A vernier is used in reading so that it may be accur CL“1V
read tc ten lbs.

capacity of the testing machine is 100,000 1bo-

The temporary deviee for 1oiding the specimens is shown
in Plete 2. 1t is made of hickory end held together with bolts.
The piece marked A is 4'X 4" X 13", R and C are each I&"X 4"XI5&"
D is 2"X 4"X 44", The bolts are #"X 8",

Iron plates ware used to strengthen the side piszces. The bolts

b and ¢ are in mortises in A so tllb they are free to move up an
down encugh to allow the specimens to shear. D is used to keep

B and C apart so that the i”lctlﬂ between B A and C A 1

ed. 0il was uvsed between B'A and C A which greatly reduced

the frietion, A rested upon & ball and socket Jﬂiﬂt which
caused an gqual distribution of the pressure. \hen the pressure
was apolied upon B and C they sprung out at the middle enough to
rqlieve all friction except at the lower corners, thus making th@
frietion so small in proportion to the pressure applied, that it
wou ld make no appreciable difference in the correctness of the
results, The iron plates prevented sprincing enough to cause

a revolving mobtion in the specimens.

Joggles are, in practice, used in shear crosswise, that
is cut off of the side of a plank, but according to the resuits
of the experiments it was found Dlat in all but one case, nonel
hickory, the shear strencth was more than twice as much i
all Y.
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The relative strencgth of the shear longitudinally and
crosswisa will be found in table 2. -

The wood in the shear crosswise pives away gradually
by crus JWJJ“ while longitudinall y the wood splits suddenly
with @ LTO ' rvebAal'y Inut, the suddenness depending

4+ vYoaadt ooy 1+ h whiAak + v o 1 "
upon the readinesswith which th '..Uv(f, i}i.'lfl'fzi,.
. . § . R = S R S . N " % g ~{ESRE. [ 1 | O
The fachbs just given above would indicate that a larger
\

factor of safety would be necessary in cass the wood was used
in longitudinal shear than if used crosswise. The relative
shearing strength is given in Table 2.

The shoar strength in Table 1 was obtainsd by dividing
the pressure in 1lbs. by the area in square inches.

The average shear given in Table 2 is taken from Table 1.




The relative d in Table
<. Poplar, r of all
the woods 3 un sach of
the othars divided by it.. For rdinal

shear of rwﬂ‘luﬂ ig 92% whiclxyw, call
1087, 1087 divided by 9227 equals I.I% : pine com-
pared with Ouu*u;) In the same manner the relative shear of the

were use

L

oak or ry it mi vantaceous
12 resul o periment
: wood is , Lhe creater strencth it ha. for
Furlv yIm would doubtless be very efficient,
c] g 3sible at the time the exveriments







Plate 2.
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