Engineering Mechanics - Statics: CE 203-01-023 

Home-work  5 & 6
Key Solution
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DEPARTMENT OF CIVIL ENGINEERING - KFUPM
STRUCTURAL MECHANICS I
CE 203 - 01
Summer Term: 023

HOMEWORK ASSIGNMENTS NO. 5&6

« SCETIONS 4.7-5.4: Stress Concentration; Hooke's Law in 3D; Torsion of Circular Shafts.
» DUE DATE: Wednesady, July 23, ‘03

Study the following textbook problem:

1. Solve Problem 4-92 [page 172].

2. Solve Problem 4-95.

3. Solve Problem 4=-111.

4. Solve Problem 5-19 [page 196]. Hint: first draw the internal torque diagram.
5. Solve problem 5-40. Hint: This is a statically determinate problem.

6. Solve problem 5-54.

Notes:

Homework assignments are essential to the learning process in this course.

Drawing of FBDs is an essential tool of Engineering Mechanics.

Tensile stress is positive and compressive stress is negative.

You ate encouraged to always start early on solving homework problems. You may always see

me during office hours to discuss any problems that may arise during the solution of your

homeworks.

5. Attach this sheet with your solution so that it follows the cover sheet of the solution you submit.

6. You are encouraged to work in teams to discuss homework problems, hur each student must
submit only his own work to reflects his efforts on the subject.

bl S

Dr. Saeid A. Alghamdi Bldg. 16 — 150 Phone: 2570 Wednesday, July 16, 2003
e-mail: saghamdi@kfupm.edu.sa
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) %492 The A-36 steel plate has a thickness of 12 mm. I
there are shoulder fillets at B and C, and Gaiow = 150 MPa.

determine the maximum axial load P that it can support-

Compute its elongation neglecting the effect of the fillets.
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[image: image3.png]4-95 The resulting stress distribution along section A8

for the bar is shown. From this distribution. determine the
approximate resultant axial force P applied to the bar. Also.
what is the stress-concentration factor for this geometry?
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[image: image4.png]4-111 Determine the maximum axial force P that can b.
applied to the steel plate. The allowable stress is oaow = 21 ksi
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[image: image5.png]5-19 The steel shaft is subjected to the torsional loading
shown. Determine the absolute maximum shear stress in the

shaft and sketch the shear-stress distribution along a radial
. 7/ 7 kine where it is maximum.
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*5-40 The solid steel shaft DF has a diameter of 25 mm
and is supported by smooth bearings at D and E. It is cou-
pled to a motor at F, which delivers 12 kW of power to the
shaft while it is turning at 50 revis. If gears A, B, and C
remove 3 kW, 4 kW, and 5 kW respectively, determine the
maximum shear stress developed in the shaft within regions
CF and BC. The shaft is free to turn in its support bearings
Dand E.
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[image: image7.png]554 The turbine develops 150 kW of power, which is trans-
mited to the gears such that both C and D receive an equal
67/Mﬂ amount. If the rotation of the 100-mm-diameter A-36 steel
— el shalt is @ = 500 rev/min., determine the absolute maximum
shear stress in the shaft and the rotation of end B of the shaft
— . clative to £. The journal bearing at C allows the shaft to
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