


MER 311 Advanced Mechanics of Materials Lectures & Assignments 

1 February 2007 

 
Sections * 

Week Class Day Date Month 
Beer Cook 

CHAPTER 
Topic 

1 W 3 January  

 
2.1 
2.2 
2.3 

STRESSES, PRINCIPAL STRESSES, STRAIN ENERGY 
Preliminary Remarks 

Principal Stresses:  Theory 
Principal Stresses:  Calculations 1 

2 F 5 January  2.4 
2.5 

Octahedral and Maximum Shear Stress 
Stress-Strain-Temperature Relations 

3 M 8 January  2.6 Strain Energy Density 
2 

4 W 10 January  2.7 Stress Concentration 
HW 1:  Problems 2.3-1; 2.3-2, 2.3-4 & 2.6-2 (a), (b) & (g); 2.5-4; 2.5-6; 2.7-2; 2.7-4 due Monday 15 January 

2 5 F 12 January 
 

7.7 
7.8 

 FAILURE CRITERIA 
Yield Criteria for Ductile Materials under Plane Stress 

Fracture Criteria for Brittle Materials under Plane Stress 
6 M 15 January  3.5 Introduction to Fracture Mechanics 

7 W 17 January 2.7 
 

 
3.6 

Repeated Loadings:  Fatigue 
Introduction to Fatigue 3 

8 F 19 January HOMEWORK SESSION 
HW 2:  Problems 7.81 & 7.82 (a); 7.90; 3.5-1; 3.5-2; 3.5-6; 3.6-1; 3.6-7 due Monday 22 January 

9 M 22 January 
 

3.9 
3.10 

 
PLASTIC TORSION & NONCIRCULAR SHAFTS 

Plastic Deformations in Circular Shafts 
Circular Shafts Made of an Elastoplastic Material 4 

10 W 24 January 3.12 
3.13  Torsion of Noncircular Members 

Thin-Walled Hollow Shafts 
HW 3:  Problems 3.91; 3.125; 3.137; 3.144 due Monday 29 January 

4 11 F 26 January 

 
4.8 
4.9 

4.10 

 

PLASTIC BENDING & CURVED BEAMS 
Plastic Deformations 

Members Made of an Elastoplastic Material 
Plastic Deformations of Members with a Single Plane of Symmetry 

5 12 M 29 January 4.15  Bending of Curved Members 
HW 4:  Problems 4.69; 4.85; 4.165; 4.166; 4.169 due Monday 5 February 

13 W 31 January 

 
9.1 
9.2 
9.3 
9.4 
9.5 

 

DEFLECTION OF BEAMS 
Introduction 

Deformation of a Beam under Transverse Loading 
Equation of the Elastic Curve 

Direct Determination of the Elastic Curve from the Load Distribution
Statically Indeterminate Beams 

5 

14 F 2 February 9.7 
9.8  Method of Superposition 

Application of Superposition to Statically Indeterminate Beams 
HW 5:  Problems 9.1; 9.8; 9.34; 9.65; 9.81 due Monday 12 February 

 
* Sections from required (Beer FP, Johnston ER Jr, DeWolf JT. Mechanics of materials. 4e. McGraw Hill, 2006.) and 

supplemental (Cook RD, Young WC. Advanced mechanics of materials. 2e. Prentice Hall, 1999.) texts. 
 
 
 
 
 
 
 
 
 
 
 


