ADVANCED DYNAMICS OF STRUCTURES May 2009

1. Forthe rigid--body assemblage shown,
a. Set up the equation of motion for the generalized displacement Y(¢) of the point A by using the principle of the virtual work.
b. By assuming m = M /(2a) determine the period of the systemas 7 =27/ =a~+ma/k and evaluate « .
c. Byassuming g, =0, /(5a) and p=09w=0.9x27/T determine Y(¢) the particular (steady-state) solution of the equation of
motion.
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2. Consider the system of two-degree-of freedom which behaves as a shear frame.
a. Write down equation of motion by including the e xternal forces P, (¢) and P, (¢) . Obtain the mass matrix m and the stiffness k

of the system.
b. Determine the two circular frequencies @, < w,, the two periods of the free vibration 77 > 7, and the corresponding mode

shapes ¢y, and ¢,. Give their graphical representations.
c. Check the orthogonality of the modes with respect to the mass matrix ¢, 'm ¢, and the stiffness matrix ¢, 'k ¢,.

d. Evaluate the generalized masses and stiffness M; M, and K; K, and assess that a),-z =K;/M;.
. . * * * *
e. Determine the effective modal masses M, , M, and asses that M; + M, =3 M
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3. Consider the distributed parameter system shown where m is the mass per unit length and EI is the bending rigidity of the cross
section. The beamhas a lumped mass of M at the left end.
a. Write down the boundary conditions for the free vibration of the beam.

b. Byassuming M =m/, k, =E | /03 and kg = E | /¢ obtain the frequency determinant.
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