
King Saud University                                CE 302 – Mechanics of Materials 
College of Engineering                               First Semester (1432 – 1433 H.) 
Civil Engineering Department                               Instructor: Dr. Ahmet TÜKEN 
 

 CE 302 
 

 
Textbook: 
Mechanics of Materials, 5th edition in SI Units, by Ferdinand P. Beer, E. Russel Johnston, Jr., John T. 
DeWolf and David F. Mazurek
 
Website: http://faculty.ksu.edu.sa/76882/Pages/CE302.aspx 
 
1    INTRODUCTION - CONCEPT OF STRESS  
1.1 Introduction  
1.2 A Short Review of the Methods of Statics  
1.3 Stresses in the Members of a Structure  
1.4 Analysis and Design  
1.5 Axial Loading; Normal Stress  
1.6 Shearing Stress  
1.7 Bearing Stress in Connections  
1.8 Application to the Analysis and Design of Simple Structures  
1.11 Stress on an Oblique Plane under Axial Loading 
1.13 Design Considerations  
 
2    STRESS AND STRAIN - AXIAL LOADING   
2.1 Introduction  
2.2 Normal Strain under Axial Loading  
2.3 Stress-Strain Diagram  
2.5 Hooke’s Law; Modulus of Elasticity  
2.8 Deformations of Members under Axial Loading  
2.11 Poisson’s Ratio 
2.12 Multiaxial Loading; Generalized Hooke’s Law 
2.14 Shearing Strain 
2.15 Relation among E , , and G 
 
3    TORSION  
3.1 Introduction  
3.2 Preliminary Discussion of the Stresses in a Shaft  
3.3 Deformations in a Circular Shaft 
3.4 Stresses in the Elastic Range 
3.5 Angle of Twist in the Elastic Range 
 
4    PURE BENDING  
4.1 Introduction  
4.2 Symmetric Member in Pure Bending  
4.3 Deformations in a Symmetric Member in Pure Bending  
4.4 Stresses and Deformations in the Elastic Range  
4.6 Bending of Members Made of Several Materials  
4.12 Eccentric Axial Loading in a Plane of Symmetry  
 



5    ANALYSIS AND DESIGN OF BEAMS FOR BENDING  
5.1 Introduction  
5.2 Shear and Bending-Moment Diagrams  
5.3 Relations among Load, Shear, and Bending Moment  
5.4 Design of Prismatic Beams for Bending 
  
6    SHEARING STRESSES IN BEAMS AND THIN-WALLED MEMBERS 
6.1 Introduction  
6.2 Shear on the Horizontal Face of a Beam Element  
6.3 Determination of the Shearing Stresses in a Beam  
6.4 Shearing Stresses xy in Common Types of Beams  
6.6 Longitudinal Shear on a Beam Element of Arbitrary Shape 
 
7    TRANSFORMATIONS OF STRESS AND STRAIN  
7.1 Introduction  
7.2 Transformation of Plane Stress  
7.3 Principal Stresses: Maximum Shearing Stress  
7.4 Mohr’s Circle for Plane Stress 
 

10    COLUMNS  
10.1 Introduction  
10.2 Stability of Structures  
10.3 Euler’s Formula for Pin-Ended Columns  
10.4 Extension of Euler’s Formula to Columns with Other End Conditions  
 
 

 
 


