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The deflection at the centre for the same load P' is 
P'l3 
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We are now in a position to evaluate two of the in

tegrals.

For any one height of drop vt is a constant, hence on 
differentiating

Fdyy' =

)( wJd-v dv17Wt -I------II'b+It follows that g dtdt dt35
4-v-3) Butu = d~y d2sdy dv
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From the last equation it is seen that the beam must 
exert a force upward that will overcome the weight of the

)F = Wt — ^ Wt + — Wbi7 (3)11 Wh r-
35 2g ^ 35

Also

ft/ 2 WbP tup and impart to a mass of ( Wt + —— Wt ) pounds an
X 35 /

(3l2.x — 4x’) dx 

1'PI3

Slnce 48 Ë7 = y
Inasmuch as the average weight of the beam is only 

four pounds and the work done by gravity in deflecting 
it is only ^ x 4 x y, while the work done by the descend-

SW bs =
48 Ell

d2s= -j-Wby acceleration ——v .
dP

The latter should be noted in particular, for it shows 
that the beam imparts an acceleration not only to the tup 
but to forces in the beam also. This is obvious when one 
remembers that at the instant when the inertia of the 
beam has been overcome, which happens, very soon after 
initial contact, the beam has acquired a considerable 
velocity, and this velocity is reduced to almost zero at the 
time of maximum deflection. These forces proceed, of 
course, from the elastic deformation of the fibres.
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Fig. 2.—Impact Force Deflection Curve for a Long-leaf 
. Yellow Pine Beam Completely Ruptured 

by a Single Blow
I
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ing tup will average 8ooy, the error introduced by omit
ting this integral is also very small. Moreover, since one 
of the purposes of the discussions is to make a comparison 
between the energy of rupture for static and impact 
bending, and the former test disregards the work done 
by gravity on the beam, it will also be neglected here.

There results, then, upon replacing in equation (2) the 
integrals valuated, the new equation

Wb , 1----v2 + —

DEFLECTION IN INCHES
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Fig. 3.—Impact Force-Deflection Curve for a Long-leaf 

Yellow Pine Beam Fractured but Not 
Entirely Ruptured

The force F being a centre force acting on a simple 
beam supported at the ends, the external or bending 
moment is obtained immediately, and equating to tfie in
ternal or resisting moment there results.
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