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COMPLETE SOLUTIONS FOR DYNAMIC RESPONSE OF
RIGID PLASTIC STEPPED CANTILEVER BEAMS
SUBJECTED TO RECTANGULAR
PULSE-LOADING

Yang Jialing Hua Yunlong
( Beijing University) (Beijing Agricultural Engineering University)
Pan Hailin

(No. 502 Institute of Minisiry ¢f Aeronautics and Aerospace)

ABSTRACT In this paper. double-hinge modes are introduced to anatyse the dynamic re-
sponse of rigid plastic stepped cantilever beams subjected to rectangular pulse-loading The
closed complete solutions are given for enlire response process. Some important parameters
which influence the final deflection of the beams are discussed.

The study contains two cases:

Casel. When M} >M:. where M!.M: denole dynamic plastic-limit moment in segments
close to the free end and the fixed end of the beam respectively. the dynamic response will
be divided into four phases- two static hinge modes for phase L one static hinge and one
travelling hinge modes for phase II: one travelling hinge mode for phase Ill; one static hinge-
mode for phase V.

Case2.  When M{< M3, the dynamic response will be divided into five phases- one stat-
ic hinge mode for phase I: one travelling hinge mode for phase II: two static hinge modes
for phase IlI; one wavelling hinge mode for phase IV: one static hinge mode for phase V. or
three phases- one static hinge mode for phase 1. one travelling hinge mode for phase II:
one static hinge mode for phase Ill. which depends on the parameter in terms of muss of the
beam per unit length and the dynamic plastic-limit moment. .

Finally. the place of the plastic hinges are shown on the deflection curves of the stepped
beam at each phase end. This makcs the entire response process more clearly.

KEY WORDS complete solutions,dynamic response.rigid plastic stepped cantilever beams.

double-hinge . rectangular pulse-laoding.




