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 Problem #1 (50 pnts)

ONLY HAND CALCULATIONS PERMITTED

Consider the bridge shown in the picture.  Consider vibration in the transverse direction. Assume that:

(i) The deck consists of a single continuous rigid segment and the density of concrete is 0.15 k/ft3.
(ii) The deck is 2 ft deep, is hinged connected to the piers and is free to slide in all directions at the abutments
(iii) Piers are fixed at the base
(iv) Ignore the mass of the piers

(v) Mass of the deck is uniformly distributed
(vi) Assume damping ratio =5% for all modes of vibration.
You are asked to:
(a) Derive an appropriate model for modal analysis

(b) Compute the first two natural frequencies and mode shapes (Draw the mode shapes)
(c) Calculate the maximum design lateral deflection at the top of the left pier based on the first two modes and the design spectrum in your book, page 233 Figure 6.9.5.  Is the calculated deflection exact and why?
[image: image1.bmp]

Problem #2 (25 pnts)
A harmonic load F = 100 sin(15t) N is applied on a machine with mass 200 kg. Determine an

isolation support (, k) such that the maximum force transmitted to the floor at resonance is 250 N
Problem #3 (25 pnts)
Problem # 9.5, page 393 in your textbook
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