KEY SOLUTION FOR CE203-EXAM 1

Note to Students:

Even though the course is not "standard grading”, being around the average does not indicate C
performance, since there is a minimum amount of course comprehension needed to pass the
course satisfactorily, irrespective of the exam average and the performance of other students.
Therefore, students who did poorly in this exam should do double effort in the remaining of the
semester to avoid disappointing grade.

After reviewing the key solution and still having a concern about your mark, you may consult
with the faculty members who prepared each problem, who are:

Problem # 1 Dr.S.A. AL-Ghamdi
Problem # 2 Dr. M.M. AL-Zahrani
Problems # 3 & 4 Dr. H.N. AL-Ghamedy
Problem # 5 Dr. Shamshad Ahmad

The deadline for review is Wednesday November 14, 2012.




The bar ABC is supported by a pin-support at A and a short link BE which has a circular cross-
section having a diameter D. For the load shown -+ ' with the information listed in the Table:

a. Determine the required diameter D of the < 1o55-section of link BE.
b. Determine the shear stress in the bolt at pin-support A which has a diameter of 40 mm.
¢, Determine the required plate thickness ¢ at support A.

Given | 0 Safety Material Ultimate Strength (MPa)
factor Normal o Bearing o
Value | 30° 1.5 450, 200.
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Problem 2: (20 points)

The stress-strain diagram for a specimen having a length of 300 mm and a diameter of 25 mm is
shown below.

a. Determine the modulus of elasticity, the ultimate stress and the fracture stress.
b. Determine the yield strength using the 0.2% offset method.
¢. Determine the new length and diameter when the specimen is stressed to 400 MPa.

d. Determine the final length when the specimen is stressed to 600 MPa and then unloaded.
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Problem 3: (20 points)

In the figure shown,
a- prove that the problem is statically determinate after applying the load and temperature;

b- based on the conclusion of pat (a), determine the stresses in AB, CD, and DE; indicate Tension
or Compression.

Note that all dimensions given, including the gap, are before applying the load and temperature.

roperties L A E AT vl
Member (m) (m?) (GPa) | (°C) | ( /,C)
AB 0.2 20 (10)™° 50 +20 | 10 (10)°
CD 025 [ 2500° | 100 | -10 | 20(10)°
DE 0.1 25(10)° | 100 | -10 | 20 (10)
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Problem 4: (20 points)

A rigid beam is supported by three links as shown in the figure. Determine the forces in members
(links) AB, CD, and FG; indicate Tension or Compression. All members have the same length, area, and

%S' material (L, A, E).
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Problem §: (20 points)

The plate shown in the figure has a uniform thickness ¢ and is subjected to a tensile force P = 10
kN. Determine the required thickness of the plate if the allowable normal stress is 150 MPa.
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