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Problem1 (15 Pts)

The vertebra of the spinal column can support a maximum compressive stress of ¢, before undergoing a
compression fracture. Determine the smallest force P that can be applied to a vertebra, if we assume this load
is applied at an eccentric distance e from the centerline of the bone, and the bone remains elastic. Modeling

the vertebra as a hollow cylinder with an inner radius r; and outer radius r,. (Fig. 1)

Problem 2 (15 Pts)
A thin plate of thickness # is bent to form the beam, in which the cross section is shown as Fig. 2. Determine
the location of the shear center O.

Fig. 1 Fig.2

Problem 3 (20 Pts)

The box frame is subjected to a uniform distributed loading w along each of its sides. Determine the moment
developed in each corner. Neglect the deflection due to axial load. ET is constant. (Fig. 3) Maintaining the
right angle and zero slope at the four corner joints.
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Problem4 (20 Pts)

A bimetal beam is constructed by binding together two slender beams of rectangular cross section. Material
properties of the component beam differ, including thermal expansion coefficients o and a,.  With ay < o,
uniform heating an amount AT causes the deformation shown. Please determine the stress at the lower
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surfaces of the component beams.

Problem 5 (15 Pts)

Consider a fixed-fixed beam (Young’s modulus E, Poisson’s ratio v, moment of inertia Z, cross-sectional area
A, thickness h, width b, and length L) subjected to an axial compression load P.

Please determine its critical load of buckling. Specifically, please

(a) Write the beam equation with appropriate boundary conditions.

(b) Find the critical load Pe;.

Problem 6. (15 Pts)
If 6x=60 MPa, cy= -20 MPa, tx,=35 MPa, and 6,=7=T1,,=0, what are the principal strains? Let G=70 GPa
and v=0.30.




