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Stochastic Response of a Hinged—-Clamped Beam

2 9 4
Duk-Sang Cho

<Abstract>

The response statistics of a hinged-clamped beam under
broad-band random excitation is investigated. The random
excitation is applied at the nodal point of the second mode. By
using Galerkin's method the governing equation i1s reduced to
a system of nonautonomous nonlinear ordinary differential
equations. A method based upon the Markov vector approach
is used to generate a general first-order differential equation
in the dynamic moment of response coordinates. By means of .
the Gaussian and non-Gaussian closure methods the dynamic
moment equations for the random responses of the system are
reduced to a system of autonomous ordinary differential
equations. The case of two mode interaction is considered in
order to compare it with the case of three mode interaction.
The analytical results for two and three mode interactions are
also compared with results obtained by Monte Carlo
simulation.
Key words: Fokker—Planck equation, Gaussian closure

method, non—Gaussian closure method, Monte
Carlo simulation.
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The third mode, ¢@3(x)

Fig. 2 Eigenfunctions of the vibration.
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Mean square time histories according to

Gaussian closure, non—(Gaussian closure, and
Monte Carlo simulation

100, € = 0.0001,2&° D = 1500).

, Gaussian closure(2 modes);
, non—Gaussian closure(2 modes);

(cy ===

, Monte Carlo simulation(3 modes).
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F'ig. 4 Limits of mean square value plotted against

2€°D according to Gaussian closure, non-
Gaussian closure, and Monte Carlo

simulation ({?1 == 3=y ].UU,

e=0.0001).

--------------

— __ , Gaussian closure(2 modes);
__, Gaussian closure(3 modes);
, non-Gaussian closure(2 modes);
O , Monte Carlo simulation(2 modes);
A, Monte Carlo simulation(3 modes).
(a) first mode ; (b) second mode ;

(¢) third mode.
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