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16-MC-A6 Advanced Strength of Materials

There are four (4) questions presented on two pages.

Question 1 (25 points)

P 2-P
The beam ABCD is fixed at two ends A et D. The i JL v Qr;
beam is subjected to a load P downward at B and a B CL |"
load 2-P downward at C. 2Zm 3.5 m IS5 m
The dimensions of the cross section of the beam are sy
given in figure 1. Note that the axis a-a divides the :
area of the section into two equal parts. ’é
20 mm—fje—! |
The material of the beam is elastic perfectly plastic ;nm Z a 027m
with the yield stress [Sy = 250 MPa]. T
0.12m 7
Calculate the fully plastic load P of this beam (Pp). | ?m
' 5|
0.0m 01m' 0Im!

Thickness of 20 mm everywhere

Figure 1
Question 2 (25 points) ryy =9
The figure 2 shows the plane stress state in a ductile — ]ty =30 MPa
material with the yield stress |[Sy = 250 MPal. ‘—l T—c;: 55 MPa
Determine the permissible limits of the normal stress oy for l

a safety factor of 2 with respect to the elastic limit according .
to the Tresca criterion. Figure 2



Question 3 (25 points)

The beam ABCD illustrated in figure 3 having a cross 05m
section of the square tube 50.8x50.8x6.35 mm, is fixed @~ S fm————————— LD
at D and simply supported at A. C / 4
The beam is subjected to a vertical load 50.8 mm
downward at C.

- 50.8 mm
The modulus of elasticity of material is [E = 2+10° MPal. Thickness of 6.35 mm everywhere

By neglecting the energies due to shear force and the Figure 3
axial force, calculate the reaction force at A and the
vertical displacement at C.

Question 4 (25 points)

The platform CD is rigid and supported by a hinge at D and a
standard S75x11.2 steel member AB having the modulus of

elasticity E = 2105 MPal and the yield stress [Sy = 250 MPa

The joints A and B are eccentric of on the y axis of the
cross section (see Figure 4).

Under the vertical load of downward and by neglecting
the weight of the members, calculate:

(a) Safety factor with respect to buckling of AB about y axis;
(b) The maximum normal stress in compression in the member
AB.

Note: The properties of the cross section S75x11.2 are:
A =1426 mm?; h =76 mm; Iy = 1.22¢10° mm?*; Iy, = 0.244+10° mm*

Figure 4



