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Question ≠ 1 (7 points):
The reinforced concrete beam shown is subjected to a positive bending 

moment of 175 kN  m. Knowing that the modulus of elasticity is 25 GPa     

for the concrete and 200 GPa for the steel, determine;

(a) the stress in the steel, 

(b) the maximum stress in the concrete.



Question ≠ 2 (7 points):

A milling operation was used to remove a portion of a solid bar of 

square cross section. Knowing that a = 30 mm, d = 20 mm

and σall = 60 MPa, determine the magnitude P of the largest load that 

can be safely applied at the centers of the ends of the bar.



Question ≠ 3 (8 points):
The rigid bar DEF is welded at point D to the steel beam AB. 

For the loading shown, determine;

(a) the equations defining the shear and bending at portion AD 

of the steel beam AB,

(b) the location and magnitude of the largest bending moment.

(Hint: Replace the 700 N load applied at F by an equivalent 

force-couple system at D)
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Question ≠ 4 (8 points):

For the beam & loading shown and considering 

the given cross-section through section n-n, 

determine;

(a) the shearing stresses at points a and b,

(b) the largest shearing stress. 

  

N.A.



Question ≠ 5 (10 points): 

A single horizontal force P of magnitude 500 N is applied to end D of lever 

ABD. Knowing that portion AB of the lever has a diameter of 30 mm, 

determine;

(a) the state of plane stress (i.e. the normal and shearing stresses) on an 

element located at point H, 100 mm above point A and having sides 

parallel to the x and y axes,

(b) the principal planes (i.e. Өp1 & Өp2) and the principal stresses (i.e. σmax

& σmin) at the same point H.
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Question ≠ 6 (10 points): 

A wide-flange shape column AB carries a centric load P of magnitude 

60 kN. Cables BC and BD are taut and prevent motion of Point B in 

the xz plane. Using Euler’s formula and a factor of safety of 2.2, and 

neglecting the tension in the cables, determine the maximum 

allowable length L. Take E = 200 GPa and Ix= 48.9x106 mm4 & Iy= 

4.73x106 mm4 for W250 x 32.7. (Hint: Consider buckling in xz-plane 

and yz-plane separately)
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Question ≠ 1 (7 points):
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		The reinforced concrete beam shown is subjected to a positive bending moment of 175 kN ( m. Knowing that the modulus of elasticity is 25 GPa     for the concrete and 200 GPa for the steel, determine; 

(a) the stress in the steel, 

(b) the maximum stress in the concrete.
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Question ≠ 2 (7 points):
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		A milling operation was used to remove a portion of a solid bar of square cross section. Knowing that a = 30 mm, d = 20 mm 
and σall = 60 MPa, determine the magnitude P of the largest load that can be safely applied at the centers of the ends of the bar.
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Question ≠ 3 (8 points):
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		The rigid bar DEF is welded at point D to the steel beam AB. For the loading shown, determine;


(a) the equations defining the shear and bending at portion AD of the steel beam AB,


(b) the location and magnitude of the largest bending moment.


(Hint: Replace the 700 N load applied at F by an equivalent force-couple system at D)
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Question ≠ 4 (8 points):
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		For the beam & loading shown and considering the given cross-section through section n-n, determine;


(a) the shearing stresses at points a and b,


(b) the largest shearing stress. 
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Question ≠ 5 (10 points): 
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		A single horizontal force P of magnitude 500 N is applied to end D of lever ABD. Knowing that portion AB of the lever has a diameter of 30 mm, determine;


(a) the state of plane stress (i.e. the normal and shearing stresses) on an element located at point H, 100 mm above point A and having sides parallel to the x and y axes,


(b) the principal planes (i.e. Өp1 & Өp2) and the principal stresses (i.e. σmax & σmin) at the same point H.
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Substituting into Eq. (7.14), we determine the magnitudes of the principal
stresses:
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Question ≠ 6 (10 points): 
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		A wide-flange shape column AB carries a centric load P of magnitude 60 kN. Cables BC and BD are taut and prevent motion of Point B in the xz plane. Using Euler’s formula and a factor of safety of 2.2, and neglecting the tension in the cables, determine the maximum allowable length L. Take E = 200 GPa and Ix= 48.9x106 mm4 & Iy= 4.73x106 mm4 for W250 x 32.7. (Hint: Consider buckling in xz-plane and yz-plane separately)
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