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In the analysis of many offshore structures such as oil columns and
structures, oil rig abutments and towers surrounded by water, the
cantilever beam model is usually used. These models usually bear the
weight of a concentrated mass, and the response amplitude of these
structures is of particular importance during design. In this paper, a
nonlinear beam immersed in a fluid with a concentrated mass under the
effects of the harmonic flow of water has been studied. Using the
harmonic balancing method, the response of a nonlinear beam with three
nonlinear terms is determined in the first four modes. Examination of the
frequency response by analytical solution and numerical simulation
shows that the jump phenomenon occurs in the triple response zone
between the bifurcation points. The jump phenomenon is hardening in the
first mode and softening in the second to fourth modes. Each of the
nonlinear sentences has different effects on the vibrational behavior of
the system and the jump phenomenon. The behavior of the beam in the
state space along with the time response and Poincaré mapping shows
that the path of the phase curve has different stability points. Finally, the
phenomenon of chaos in the nonlinear beam was studied. At the
bifurcation points, the behavior of the system is chaos, and the geometric
nonlinear sentence has the most effective effect on the response disorder.
Investigating the jump phenomenon using analytical and numerical
methods and comparing the two methods with each other to validate the
results, study the jump phenomenon in the fourth mode, comprehensive
study of nonlinear phenomena such as bifurcation and chaos in phase
curves, time response, poincaré, and mapping, are an innovation in the
field of the immersed nonlinear beam.
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