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ROCKING-SLIDING OF A RIGID BLOCK: 

FRICTION INFLUENCE ON FREE MOTION 

U. A N D RE A U S and P. C A S I N I (ROMA)

Many technical problems involve contact and impact between bodies. The contact problem 
is locally characterized by norma! and shear forces; this contact may represent different types 
of phenomena such as rolling, sliding, impact and shock, unilateral contact, etc. The aim of 
this paper is to study the "contact-impact" problem of a rigid błock colliding on a frictional 
base, by means of a numerical simulation, and to compare numerical results with anałyticał 

responses known from the literature. Frictional contact is taken into account by means of shear 
forces concentrated at a discrete number of points. Attention has been paid to two-dimensionał 
free motion of the błock with three degrees of freedom. Wide ranges of błock słenderness and 

friction angle have been investigated and numerical resułts have been synthesized by means of 
the energy reduction ratio, which accounts for contact phenomena occurring during impact. 

1. INTRODUCTION

Generally speaking, for a system of bodies the fundamental equations of im
pulsive motion can be written as (1): 

(1.1) 
miL1ViG = f/ + f/, 

IiL1Wi = mf + mf ,

where mi is the mass of the single i-th body, Ii is the inertia tensor with re
spect to the body centroid; ..dviG, L1wi are centroid and angular velocity rates, 
respectively, for the single body after and before the impact 

(1.2) 

fi and mi are the resultant force and moment of the impulses applied to the 
single body; the supercripts a and v denote active and reactive impulses, respec
tively. During impact active impulses are negligible with respect to reactive ones; 
therefore in Eqs. (1.1) we have fi° 

= O, mf = O. Equations (1.2) do not generally 
suffice to solve the impact problem, that is to determine the velocity field after 












































