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The purpose of the work described in this paper was to 
provide information on the elastic and plastic deformation 
of steel beams subjected to transverse impact. The par­
ticular impact problem treated was chosen to correspond 
to conditions in tests in which a beam initially at rest is 
struck by a massive hammer, so that a specified change 
of velocity is imposed at a certain cross section in a small 
time interval. In the present analysis the initial elastic 
and subsequent elastic-plastic motions were obtained by 
methods similar to those used by Bleich and Salvadori (3). 
As in (3), it is assumed that plastic deformation occurs 
only at a single stationary plastic hinge (in this case at 
the struck cross section). Results obtained are compared 
with those of a "rigid-plastic" solution of the same prob­
lem, in which plasticity conditions are correctly taken into 
account but elastic vibrations are not included. 
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This paper presents a comparison of the theoretically pre-
dicted and observed elastic responses of thin simply supported 
beams and of cantilever beams to air-blast loading. The theo­
retical responses are predicted from the linear "small-deflection" 
beam theory and compared to motions observed with a high-speed 
motion picture camera. The agreement of observed deflections 
with predicted ones is adequate for the thicker beams where the 
deflections were small, but inadequate for the thinner beams 
where the deflections were large. (Authors' abstract) 
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This report presents a method of solving the non-linear equa­
tion for large flexing motions of thin beams subjected to tran­
sient loads. The small deflection linearized equation is solved 
by successive approximation, and this solution is extended to 
large deflections by a perturbation scheme. The solution shows 
that the apparent dynamic load on any normal mode is not equal 
to the applied load. Because no experimental results on non­
uniform beams are available, large deflections for a uniform 
cantilevered beam are predicted from the general solution and 
compared with experimental results. Agreement between ex­
perimental results and the general solution is better than that 
between experiment and the predictions from the solution of 
the linearized equations. (Author's abstract) 
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A non-linear partial differential equation describing the 
free transverse vibration of thin beams in air is formulated. 
The equation accounts for two types of force on the beam 
caused by its motion through the air and for the force caused 
by internal friction of the beam material, in addition to the 
usual elastic and inertia forces. An approximate solution 
to the equation is obtained by a perturbation method. 


