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The effect of variation of the shear wave velocity profile of a layered soi! on a minimal mass 

of a rigid machine foundation under behavior constraints on vibration and norma! stress contact 

amplitudes and side constraints is numerically studied. The nonlinear programming problem 

has been solved by an iterative application of a sequential linear programming. The dynamie 

response of the machine foundation to unbalanced forces is evaluated including the dynamie 

soil-block interaction. The mixed-boundary value problem of elastodynamics was formulated as 

the system of Fredholm integral equations of the first kind with the Green's functions for a half

space as kernels and contact tractions as unknowns. The solution of the integral equations was 

accomplished numerically by a Boundary Element Method. In addition, the effect of embedment 

of the błock into the soi! was included by means of a loca! dynamie boundary used to simulate 
the backfill. Numerical results illustrate the sensitivity of the optimum design with respect to 
variations in problem preassigned parameters. 

1. INTRODUCTION

Reciproeating maehines are frequently eneountered in praetiee and they are 
usually mounted on rigid-type reinforeed eonerete bloeks, [1, 2]. The maehine 
foundations transmit the dynamie loads to the supporting soil and its vibrations 
are due to dynamie deformations of the soil medium. In the modern advaneed 
analysis, the dynamie properties of the inertial supporting medium are deseri
bed by means of the eomplex-valued impedanee funetions, [3, 4, 5]. To find the 
funetions, a mixed boundary-value problem must be solved, in which displaee
ments are preseribed at the eontaet area between the foundation and the soil, 
and traetions vanish at the free surfaee of the soil. In addition, the radiation 
eonditions at infinity must be satisfied. Given the impedanee functions of the 
soil and geometrieal and inertial properties of the maehine-bloek system, it is 
possible to ealculate the dynamie response of the maehine foundation to unba-






































