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ON SINGLE STEP ALGORITHMS IN THE SOLUTION OF DYNAMIC 
LINEAR AND NONLINEAR PROBLEMS 

PankaJ', Khalld Molnl and GaJendra Barthwall 

Abltract 

Dynamic analy.i. of .tructuru for the evaluation of the tim.wiN f.lponH i. of
ten conducted. ulin, direct jnt.,ration of equation I orrnotion. A number of method. 
have been propoeed for dirtCt inte,ration of th ... equationl of motion. In thil Itudy 
two ,eneral families of 'insle .tlP a1lorithma for direct iDtelr.tioD are con.ider.d 
vi. the Oenerali.ed Newmark (ON) algorithm emanatin, from the ,eneralilation 
oUhe Newmark method and Single Stop (SS) a1,orithm due to Zienkiowicl, Wood 
&lui 'heir coworken. From th ... lanerali.ed forma a Dumb.r of new and Ixi.tin, 
a1,orithmo can b. limulated. StepwiJe procedure for ON and SS family of all'" 
rithllll are developed in predictor - corrector form. From theM procedurel New
mark'i unconditionally Itable algorithm, Houbolt (orisinally multi.top) algorithm 
and Wiloon , method are limulated. The .. limulated procedurel are applied to 
linear u well u in nonlinear problema. Each family i, Hln to have acivantalu U 

well u di,advanta, .. over the other. It i. Hen that elutopiuticity does not alter 
the predominant frequency relponle of the Iy.tem. It I however I introducel & lero 
frequency and .ome low frequency component. in the usponH. It i. al.o HeD that 
.train IOftening pluticity can be successfully used with dynamic problems. 

INTRODUCTION 

The equilibrium equationl of a multid.,ree freedom IYltem in motion are of the form 

Mx+Cx+Kx=f (I) 

where M, C and K are the mass, damping and stiffness matrices, f i. the time varying 
external load vector and X, x and x are the displacement, velocity and acceleration 
vectors of the nodes in the discretised element assemblage. In direct integration the 
equations (1) are integrated using a numerical step by step procedure. The term direct 
means that prior to numerical integration, no transformation of the equations into a 
different form is carried out. In these methods the aim is to satisfy the equations (1) 
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