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Abstract: The paper deals with numerical research as to how material damping influences the load-bearing 
structures in dynamic loads. Certain technique is suggested for modelling behaviour of structure in time history 
analysis with account of material damping. A set of motion equations is solved according to Newmark method as 
matrix. Physical meaning of material damping is described. The authors suggest the technique for account of 
different materials in parts of structure. The following example is provided: analysis of structure together with 
soil and with account of earthquake loads. Analysis results are compared (with and without account of material 
damping). Significant influence of damping on the stress-strain state of the structure is confirmed.   
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1 21,97 23,91 146,3 18,52 4,78 26,63 

2 50,98 52,03 303,79 43,4 11,76 57,09 

3 80,72 80,67 462,2 68,92 18,89 91,50 

4 110,54 109,23 623,04 94,52 26,07 126,47 

5 140,31 137,7 785,9 120,15 33,22 161,74 
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Abstract: At present, as is known, there are many methods of reduction of computational dimension of problems 
of structural analysis within finite element method (FEM), including the reduction of the dimensions of the mass 
matrix and the stiffness matrix of the finite element model (to bring them, for example, in accordance with the 
“struМtural СОaltС monitoring” (or “test”) model of the object, which degrees of freedom are determined by the 
places of installation of accelerometers. In this respect, the following approaches are considered in this paper 
(with the corresponding analysis of the advantages and disadvantages): the Gaian reduction method, the IRS 
(Improved Reduced System) reduction method and the dynamic reduction method. In addition, the so-called stat-
ic finite element method for seismic analysis of underground structures, based on the substructuring technique, is 
considered. 


