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1. Estimate the maximum value of the distributed load q (expressed in N/m) for

the beam shown in Figure, given that:
a. a prismatic beam with a constant rectangular cross section of 20 cm x 30

cm (see Figure);

b. the ultimate compression/tension strength for the beam of 6% = 100 MPa
and the ultimate shear strength of t* = 10 MPa; and

c. the beam with a factor of safety of 2.5.
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2. Using the Mohr’s circle technique, for the stress state in the Figure (t = 30MPa), determine
a. The principal stresses and the angle for the principal plane.
b. The maximum shear and angle of the maximum shear plane

S50MPa




3.The above figure shows a composite shaft consisting of:

(1) asolid section 0 < x < L, with diameter D; and shear modulus G,
(2) ahollow section L; < x < L, with inner diameter D, ;, outer diameter D, , and shear
modulus G,.

Given that the solid and hollow sections are fixed together without any slip, find
the value of torque T imposed at x = L, that produces a maximum shear stress of t
at x = L, where L < L. Express T as a function of 7, L,, L,, Dy, D, ;, D5 5, Gy, G>.
What is the lowest value of shear stress at x = L?
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4. The structure is made with the solid cross-section with the dimension of 50mm
and 100mm. (a) Determine the reaction forces and moment at the base. (b)
Determine the stresses at the base located A. Please do not ignore any small stress.




