
Department of Civil and Environmental Engineering 
MECH 320- Statics and Mechanics of Materials 

 
Description:  

Students study the equilibrium of rigid bodies, including simple machines and trusses, 
with emphasis on two-dimensional problems using scalar methods.  The mechanics of 
deformable bodies including pressure vessels, torsion of shafts, stresses in beams and 
column action are also studied. 

 
Prerequisites: Math 112 - Calculus II 
  Phys 111 - Physics 
 
Textbook(s)/Materials Required:  

Hibbeler, R.C., Statics and Mechanics of Materials, Prentice Hall, 2004. 
 
Course Objectives:  

1. To provide transition from Physics (Science) to engineering mechanics. 
2. To master the concept of free body diagrams. 
3. To develop an understanding of the kinds of stress and deformation and the 

mechanical behavior of materials under various load conditions. 
4. To develop an ability to formulate and apply problem solving techniques to real 

world situations. 
 
Topics:  

Introduction to Vectors 
Equilibrium of a Particle in Space 
Couples and Moments 
Equilibrium of a Rigid Body 
Trusses 
Centroids and Moments of Inertia 
Friction 
Introduction to Stress and Strain 
Axial Deformations 
Statically Indeterminate Stresses 
Thermal Stresses 
Torsion 
Bending and Shear Stresses 
Shear and Moment Diagrams 
Pressure Vessels 
Deflections; Superposition 
Columns 
 

Schedule: Lecture/Recitation- 1-1/2 hour class, twice per week  
  Laboratory- none 
 
Professional Component: Engineering Topics   
 
Program Objectives Addressed: 1, 2  
 
Prepared By: Prof. Ding    Date: 11/02/06 



Course Objectives Matrix – MECH 320 Statics and Mechanics of Materials 

Strategies and 
Actions 

Student Learning 
Outcomes 

Outcomes 
(a-n) 

Prog. 
Object. 

Assessment 
Methods/Metrics 

Course Objective 1: Provide transition from Physics (science) to Engineering Mechanics. 

Present the engineering 
approach and problem 
solving techniques. 
 

Learn problem-solving techniques while 
building on engineering science and 
science. 

a, e 1 Homework and 
exams  

Present approach of going 
from the 
equilibrium of particles to 
that of  
rigid bodies. 

Learn the techniques of problem solving 
based upon the use of  
equilibrium equations. 

a, e 1 Homework and 
exams. 

Course Objective 2: Master the concept of developing free body diagrams and how to formulate and 
structure problem solving techniques which is fundamental to the solution of all engineering problems. 

Require FBD’s for all 
problems. 

Learn the technique of translating a problem 
statement into a  
FBD by repetition of many problems. 

a, e 1 Homework and 
exams. 

Illustrate the problem 
solution by formulating the 
appropriate equation set. 

Learn the techniques of problem solving 
based upon the use of FBD’s. 

a, e 1 Homework and 
exams. 

Course Objective 3: Develop an understanding of the kinds of stress and deformation, and the mechanical 
behavior of materials under various load conditions. 

Present various aspects of 
stress, strain and 
deformation relationships 
and their application to 
various engineering 
problems. 

Learn how to determine stresses and 
deformations for a wide range of simple 
practical structural problems. 

a, e 1 Homework and 
exams. 

Provide examples of several 
analytical methods to 
determine the mechanical 
behavior of materials under 
various load conditions. 

Understand different types of mechanical 
behavior of materials, e.g., thermal 
expansions, buckling loads, and limit loads 
and factor of safety for simple practical 
structural problems. 
 

a, e 1, 2 Homework and 
exams. 

Course Objective 4: Develop an ability to formulate and apply problem solving techniques to real world 
situations. 

Provide analytical 
techniques for the types of 
mechanics problems, which 
commonly occur in the 
industries, which employ 
chemical engineers. 
 

Learn the techniques for solving problems 
involving  pressure vessels and simple 
structural steel design.  
 

a, d, e 1 Homework and 
exams. 

Provide development of 
structured problem solving 
techniques for various 
classes of mechanics 
problems. 

Understand various problem-solving 
techniques including FBD’s, superposition, 
and compatibility conditions for statically 
indeterminate problems.   
 

a, e 1 Homework and 
exams. 

 
 



CEE Mission, Program Objectives and Program Outcomes 
 

The mission of the Department of Civil and Environmental Engineering is:  
 
• to educate a diverse student body to be employed in the engineering profession  
• to encourage research and scholarship among our faculty and students  
• to promote service to the engineering profession and society   

 
Our program objectives are reflected in the achievements of our recent alumni.   
 
1 – Engineering Practice: Recent alumni will successfully engage in the practice of civil 
engineering within industry, government, and private practice, working in a wide array of 
technical specialties including construction, environmental, geotechnical, structural, 
transportation, and water resources.   
 
2 – Professional Growth: Recent alumni will advance their skills through professional 
growth and development activities such as graduate study in engineering, professional 
registration, and continuing education; some graduates will transition into other 
professional fields such as business and law through further education.   
 
3 – Service: Recent alumni will perform service to society and the engineering 
profession through membership and participation in professional societies, government, 
civic organizations, and humanitarian endeavors.   
 
Our program outcomes are what students are expected to know and be able to do by the 
time of their graduation: 
   
(a) ability to apply knowledge of math, science, and engineering 
(b) ability to design and conduct experiments, as well as interpret data 
(c) ability to design a system, component or process to meet desired needs within 
realistic constraints such as economic, environmental, social, political, ethical, health 
and safety, manufacturability, and sustainability 
(d) an ability to function multi-disciplinary teams 
(e) an ability to identify, formulate, and solve engineering problems 
(f) an understanding of ethical and professional responsibility 
(g) an ability to communicate effectively 
(h) the broad education necessary to understand the impact of engineering solutions in a 
global, economic, environmental, and societal context 
(i) a recognition of need for, and an ability to engage in life-long learning 
(j) a knowledge of contemporary issues 
(k) ability to use techniques, skills and modern engineering tools necessary for  
 


	Strategies and Actions
	Prog.
	Object.


