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ME 494 Intermediate Mechanics of Materials 

(CRN XXXXX), 3 credits, Spring 2016 

University of Alaska Fairbanks 

You are responsible to check your ***@alaska.edu email account daily, for any pertinent information from the instructor. 

If you miss any important information, you miss it!   

All classroom behavior should be strictly compliant to the UAF’s Honor Code.   

"Students will not collaborate on any quizzes, in-class exams, or take-home exams that will contribute to their grade in 

a course, unless permission is granted by the instructor of the course. Only those materials permitted by the 

instructor may be used to assist in quizzes and examinations.  

Students will not represent the work of others as their own. A student will attribute the source of information not 

original with himself or herself (direct quotes or paraphrases) in compositions, theses and other reports.  

No work submitted for one course may be submitted for credit in another course without the explicit approval of both 

instructors.  

Violations of the Honor Code will result in a failing grade for the assignment and, ordinarily, for the course in which 

the violation occurred. Moreover, violation of the Honor Code may result in suspension or expulsion."  

Instructor:  Dr. Cheng-fu Chen, Professor, Mechanical Engineering 

Office:   Duckering 351A,    474-7265,    cf.chen@alaska.edu 

Lecture:   MWF 1-2 pm 

Classroom:  TBA 

Office Hours: T/TR 1-2 pm or by appointment.   

Course website:  UAF blackboard 

Textbook 

Required:  Mechanics of Materials , 7th Ed., F. Beer, E. Johnston, J. Dewolf, and D. Mazurek,  McGraw Hill, ISBN 

97800733982352014. 2014.  (5
th

 and 6
th

 Ed. also work.)

Required: Instructor’s noes 

Recommended: Advanced Strength and Applied Stress Analysis , R. G. Budynas, McGraw Hill, 2
nd

 Ed., 1999.

Recommended: First Course in Continuum Mechanics, Y.C. Feng, Prentice Hall, 1994. 

Catalog Description.  Applications of Hooke’s law and energy method to thin-walled beams and shafts, and analysis of 

stress and strain under combined loading.  Introduction to fatigue and fracture of elastic materials.  Applications to 

engineering problems.  Prerequisite: ES 331.   

Course Description.  This course expands the knowledge in fundamental mechanics of materials by considering aspects 

such as basic elasticity, thermal stress, thin-walled hollow shafts, curved beams, shearing stress in thin-walled members, 

transformation of stress and strain, combined loading, energy method, failure theories, and introduction to fatigue and 

fracture. 

Prerequisite.  ES 331. 

Goals.  The goals of this class are 

• Analyze stresses of elastic materials under individual or combined loading.

• Learn and implement transformation of stresses and strains in 2D and 3D.

• Develop skills for using the energy method.

• Acquire basic knowledge about the criteria and theories of material failure.

Student Learning Outcomes.  By the end of the semester, you will have acquired the following skills 

• Establish the relation of stress and strain for axially orthogonal materials.

• Analyze shearing stress in thin-walled shafts under torsion.

• Analyze normal stress in curved beams.

• Analyze shearing stress in thin-walled members under transversal loading.

• Use the Mohr’s circle method to conduct transformation of stress and strain in 2D, and calculate the principal

stresses/strains in 3D for isotropic materials.

• Apply the Castigliano’s theorem to engineering problems.

• Apply the criteria of failure.

Use of Blackboard, which you will be living on 

Blackboard is the platform for announcements, handouts, and homework submissions.  You will be heavily using 

Blackboard as a learning tool in this class.   
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You also need to check your @alaska.edu email account for information sent from Blackboard.  In Blackboard, 

• In Course Handouts you can find and download slides, self-exercise problems (with solutions), and other 

supplementary handouts for each chapter.   

• In HW Assignments & Submissions you will find the assigned homework problems for each chapter.  You also 

need to submit homework at here.  (See the detail in the next section.) 

• The instructor will also use Blackboard for making announcements and sending emails.   

Homework 

For each major topic there will be a set of assigned homework problems posted in Blackboard under HW Assignments & 

Submissions in the left panel of the browser.  The instructor has programmed Blackboard to automatically grade each 

problem once you submit your answers.   

You need to calculate each problem on scratch paper, and then key in your answer to each problem in a HW assignment in 

Blackboard.  If your answer is correct, you earn points for each problem.  For any incorrect answer, you can re-submit 

another answer for another grading.  No partial points will be given to each trial.  You have unlimited attempts until 

reaching a correct answer before the due time.  Please refer to the class schedule for the due date of each assignment (see 

p.3).  Discussions of, or group-work on homework problems is OK.  Also note that the Blackboard is programmed to 

prevent you from attempting an overdue assignment.  Solutions will be posted after the due time in Blackboard under HW 

Assignments & Submissions. 

Tests 

A calculator is needed for tests and exams, but use of any other communication devices such as cell phones is prohibited 

during each of the tests.  All the tests are open to the cheat sheet only.  There are 6 in-class closed-book tests.  See p.3 the 

class schedule for the date of each test.  It suggests that you practice self-exercise and assigned problems, and attend each 

lecture for preparing tests.  You should logically present the solution process and correctly calculate the answers in order 

to score full points.  (Also refer to Grading Policy below.)   

Policy of Make-ups 

The tests should be taken when given.  Makeup HW, tests, or exams will be accommodated only for the leave of 

intercollegiate sports, jury duties, and (short-term) medical leave with a support document from the head coach, court, 

and doctors.  You are responsible to any absence from classes, tests and exams for any personal excuse or reasons.  

Therefore, you should make any pre-arrangement with the instructor for your absence.  

If you would need to take a makeup exam, we ask that you have no substantial knowledge of the content of the original 

exam. If you have found out about the exam content, you are obligated to tell this to your professor well before the 

scheduled time of the makeup exam.  

Appropriate Class Behavior 

Arrive on time or be prepared to be asked to leave, remain in the classroom during class time (wandering not allowed), 

stay alert, and participate actively. If you choose not to attend class you should be on your own for catching up the lecture 

contents, as no office hours will be provided for repeating lectures for your missing.  Non-alcohol drinks or snacks are 

allowed to class, as long as you clean up after yourself and avoid distracting the class.   

Students with Disabilities 

Reasonable accommodation will be provided for students with disabilities, who may wish to contact the Office of Disability 

Services (208 WHITAKER BLDG, 474-5655)for further assistance.   

Grading Policy.  The “NB” (no base) grade is not appropriate for grade assignment for this class. Final course grades will 

be determined by: 

   A+ 96 ≤ P											 B- 78 ≤ P < 82 

8 HW assignments        5 % each  A 92 ≤ P < 96 C+ 73 ≤ P < 78 

6 tests      10 % each  A- 90 ≤ P < 92 C 68 ≤ P < 73 

   B+ 86 ≤ P < 90 C- 63 ≤ P < 68 

Total    100 %  B 82 ≤ P < 86 D 60 ≤ P < 63 

     F 											P < 60 
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ME 494 Class Schedule 

Date Week Contents (based on the 7
th

 version) HW due  

1/15 1 notes Introduction  

1/18 

1/20 

1/22 

2 

2.5 

2.6 

2.9 

Generalized Hooke’s law.  Relation of E, G, and υ 

Dilatation and Bulk modulus. 

Axially orthogonal materials. 

 

 

 

1/25 

1/27 

1/29 

3 

3.1 

3.9 

3.9 

Review of shafts under torsion. 

Torsion of noncircular members 

(cont’d) 

HW 1 due at 1 pm, 1/25 

 

 

2/1 

2/3 

2/5 

4 

3.10 

3.10 

4.1 

Thin-walled hollow shafts under torsion 

(cont’d) 

Review of pure bending 

 

 

HW 2 due at 1 pm, 2/5  

2/8 

2/10 

2/12 

5 

Test 1 

4.4 

4.8 

 

Composite beams 

Unsymmetric bending 

 

2/15 

2/17 

2/19 

6 

4.9 

4.10 

4.10 

Beams under eccentric axial loading 

Curved beams 

(cont’d) 

 

 

HW 3 due at 1 pm, 2/21 (S) 

2/22 

2/24 

2/26 

7 

Test 2 

6.1 

6.2 

 

Review of transverse loading 

Distribution of stresses in narrow rectangular beams 

 

2/29 

3/2 

3/4 

8 

6.2, notes 

notes 

6.6 

(cont’d) 

Distribution of stresses in boxed beams 

Shear center of thin-walled members 

 

3/7 

3/9 

3/11 

9 

6.6, notes 

notes 

7.1 

(cont’d) 

Moment of inertias of unsymmetrical members 

Review of Mohr’s circle 

 

 

HW 4 due at 1 pm, 3/11 

3/14-3/18 10 Spring recess  

3/21 

3/23 

3/25 

11 

Test 3 

7.1, notes 

7.1, notes 

 

Transformation of plane stress 

Transformation of 3D stress.  Cauchy Theorem. 

 

3/28 

3/30 

4/1 

12 

7.7 

7.7 

7.9 

Transformation of plane strain  

(cont’d) 

Measurement of strains 

 

 

HW 5 due at 1 pm, 4/3 (S) 

4/4 

4/6 

4/8 

13 

Test 4 

11.4, 11.5 

11.6 

 

Work and energy under single load/impact load 

Work and energy under multiple loads 

 

4/11 

4/13 

4/15 

14 

11.7 

11.8 

11.9 

Castigliano’s theorem 

Application to determining deflections of beams 

Application to indetermate problems 

 

 

HW 6 due at 1 pm, 4/17 (S) 

4/18 

4/20 

4/22 

15 

Test 5 

notes 

notes 

Introduction to fatigue 

 

 

 

4/25 

4/27 

4/29 

16 

notes 

notes 

 

Introduction to fracture 

Introduction to fracture 

no class (spring clean day) 

HW 7 due at 1 pm, 4/25 

 

 

5/2 17 notes Introduction to fracture HW 8 due at 1 pm, 5/2 (T) 

5/3              Test 6, 1-3 pm in the classroom  

 


