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At present, it is possible to carry out a structure analysis using various calculation systems
based mainly on the Finite Element Method (FEM). These systems mostly include finite ele-
ments, which can be used for geometrical and material nonlinear analysis of civil-engineering
structures. Most of these elements are derived and used especially for the analysis of steel
structures. For the analysis of structures made of cement based composite materials are devel-
oped and special elements are used. The article describes the methods of analysis of structures
made of cement based composite materials with respect to material non-linearity. The ANSYS
analysis system is further described in the article and the beam element implemented in this
system. :

The beam element detailed derivation, including the presentation of material models that
can be used for an analysis with this element is presented. Some numerical examples are shown
at the end of the article.

Key words: FEM, FEA, nonlinear analysis, reinforced concrete, plane, beam element,
ANSYS.

1. INTRODUCTION

The current state of computer technology and programs enables the solu-
tion of both statically and dynamically loaded civil-engineering structures, tak-
ing into account the effects of material, geometric and structural non-linearity.
These analyses could also include the rheological properties of materials such
as, for example, the analysis of bridge structures made with the use of TDA
system [22, 23] or TDV system [25] etc. To model structures made of cement-
based composite materials, special finite elements and material models are gen-
erated for the FEM (8, 15, 18, 20, 21|. These special elements have the ability
to include many effects important for both the quality of the design and the




























































