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Department of Civil and Environmental Engineering

SYLLABUS FOR CEE 1714/2714: PAVEMENT DESIGN AND ANALYSIS I
Description: 

Concepts and principles in the structural design of pavements for highways and airfields including: traffic loads, climatic factors, soil and material characterization.  Application of current pavement design practices and procedures.  Economic evaluation of highway and airport pavements.  

Prerequisites: 

CEE 1105, CEE 1811
Time and Place:  M,W at 4:00 – 5:15, 921 BENDM

Instructor:
Julie M. Vandenbossche



934 Benedum Hall



624-9879



jmv@engr.pitt.edu

Office Hours:  1:00 - 2:15 a.m. M,W or by appointment

Important note:  These are "target" office hours and I will try to be in my office for consultation at these times.  However, research and other scholarly commitments (seminars, committee work, etc.) may require that I be elsewhere at these times.  It's always a good idea to phone/email first.  I check my email quite frequently.  Feel free to email with questions at anytime.
Course Website:
 Blackboard
Course References:
1. AASHTO Guide for Design of Pavement Structures ‑ 1993, American Association of State Highway and Transportation Officials, Washington, D.C., 1993. [required]  (The 1986 version is acceptable too – the most significant differences between 1986 and 1993 are in the overlay design sections of the guide, which will not be used in this course).

2. Supplement to the AASHTO Guide for Design of Pavement Structures – Part II, - Rigid Pavement Design and Rigid Pavement Joint Design, American Association of State Highway and Transportation Officials, Washington, D.C., 1998. [required – copies will be available at Alpha Print later in the quarter]

3. Thickness Design For Concrete Pavements, Portland Cement Association, Skokie, Illinois. [required and to be provided]

4. Thickness Design ‑ Full‑Depth Asphalt Pavement Structures for Highways and Streets.  The Asphalt Institute Manual Series No. 1 (MS‑1).  The Asphalt Institute, College Park, MD.  1978  [selections to be provided]

5. Advisory Circular 150 - Airfield Pavement Design and Evaluation.   Federal Aviation Administration [selections to be provided].

6. Additional readings, as assigned.
Software:  Drainit, NCHRP 1-37 DG 
Course Objective: To learn various design concepts and procedures for highway and airport pavements.  Economic analysis and pavement type selection are also introduced.
Topics Covered:
1. Types of Pavements and Typical Failure Mechanisms

2. Pavement Performance and Serviceability Concepts

3. Vehicle and Traffic Considerations

4. Characterization of Paving Materials and Foundation Support

5. Variability and Reliability in Pavement Design

6. Flexible Pavement Thickness

7. Rigid Pavement Thickness

8. Rigid Pavement Design Details

9. Environmental and Support Design Considerations

10. Airfield Pavement Design Considerations

11. Economic Analysis and Pavement Type Selection

Class/Laboratory Schedule:

Class meets two nights a week for a duration of 1 hour and 15 minutes. 

Course Outline:
Course Introduction  
General Considerations in Pavement Design (2 hours)


Pavement Performance Concepts (Roughness, Serviceability, Distress)


Pavement Types


Types and Causes of Selected Pavement Distresses

Initial Considerations in the Pavement Design Process (10 hours)


Characterization of Roadbed Soils (2 hours)


Selection and Characterization of Base/Subbase Materials (1 hour)


Selection and Characterization of Pavement Surface Materials (1 hour)


Drainage Design (2 hours)


Vehicle and Traffic Considerations (2 hours)


Variability and Reliability in Pavement Design (2 hours)

Thickness Design Procedures for Flexible Highway Pavements (4 hours)


AASHTO Thickness Design Procedure for Highway Pavements



(including consideration of environmental effects)


Asphalt Institute Thickness Design Procedure for Highway Pavements

Thickness Design Procedures for Rigid Highway Pavements (4 hours)


AASHTO Thickness Design Procedure for Highway Pavements



(including consideration of environmental effects)


PCA Thickness Design Procedure for Highway Pavements

Economic Analysis and Pavement Type Selection (2 hours)
Thickness Design Procedures and Considerations for Airfield Pavements (6 hours)


Vehicle and Traffic Considerations



Pass-to-Coverage Ratios and Design Aircraft



Design Traffic Inputs



FAA Thickness Design Procedure for Airfield Pavements


Rigid Pavement Design Details

Pavement Structural Design Details (4 hours)


Joint Design (Spacing, Sealants, Load Transfer)


Slab Reinforcement Design


Edge Support/Lane Geometry/Shoulder Design

Performance Assessment:
	Weighted Course Average
	Course Grade

	92.00 - 100
	A     (4.0)

	88.00 - 91.99
	A-  (3.67)

	85.00 - 87.99
	B+ (3.33)

	81.00 - 84.99
	B     (3.0)

	78.00 - 80.99
	B-  (2.67)

	75.00 - 77.99
	C+  (2.33)

	71.00 - 74.99
	C      (2.0)

	68.00 - 70.99
	C-  (1.67)

	65.00 - 67.99
	D+ (1.33)

	60.00 - 64.99
	D      (1.0)

	0.00 - 59.99
	F      (0.0)


Mid-term exams and final exam grades will not be curved or scaled.  Overall course grade may be curved or scaled at instructor's discretion, depending upon the performance of the class.

Note:
You must have a passing grade average for exams to pass the course (i.e., having a 55 average on exams and a 90 average on homework won't do it, even though the weighted average would be 63.75).

Mid-Term Exams (1 hour 15 minutes each – tentative dates: Wednesday, February 28, Wednesday, April 11)

Final Exam (2 hours -- Tuesday, April 24, 4:00 - 5:50 p.m.)
Grade Composition:

Approximately 10 homework assignments:
20 %





Mid-Quarter Exams (2):


30 %




Design Project:



15 %





Final Exam:



35 %

Handouts:  You will receive many handouts throughout the semester.  A sufficient number of handouts will be provided for each student at each class.  Some of these handouts will also be available on the Courseweb.  If you are unable to attend class, it is your responsibility to have a classmate grab an extra copy for you.  
Standards for Written Work:  

a.  Engineers demonstrate their standard of professionalism primarily through the quality of written work; I expect you to do the same.  Sloppy work, no matter how technically correct, is unprofessional and potentially dangerous, as it may be misinterpreted.  Your grade will be based on how neatly and professionally you convey your thoughts/answers.


b.  I expect your homework submissions to be neat, thorough and logically organized.  When you perform engineering calculations, you must explain your work such that an uninformed reader can follow precisely how and why you performed each step.  Practicing engineers must maintain very high standards in the quality of their calculations because engineering calculations are always checked independently by other engineers as part of the design review process.  

c. Engineers communicate with drawings.  You must learn to supplement your engineering calculations with clear, concise sketches.  Most importantly, you must learn to present completed design work in the form of comprehensive and detailed drawings.  Use this course as an opportunity to start developing this skill.  

Professional Component Contribution:

Students receive a working knowledge on the concepts and design procedures for highway and airport pavements.  Several design procedures will be introduced for both asphalt and concrete pavements.

Contribution of CEE1714/2714 towards fulfillment of CEE Program Objectives:

CEE Objective 1 – Students apply the general knowledge in the areas of introductory soil mechanics and the fundamental principles in deformable mechanics of solids towards the analysis and design in pavements.

CEE Objective 2 – One of the primary focuses in this class is to develop problem solving skills that teaches the students the advantages and limitations of each design equation presented as well how to obtain values for each variable with in the equation when using the equations for actual designs.
CEE Objective 4 – Community and professional involvement are encouraged throughout the class.

CEE Objective 5 – Aspects of soil mechanics, fluid mechanics and reliability are all incorporated into the pavement design process presented.

CEE Objective 6 – The latest technologies in pavement design and analysis are presented.

Contribution of CEE2714 towards fulfillment of ABET Criterion 3:

CEE1714/CEE2714 contributes towards the enhancement of the students’ ability to

(a) apply knowledge of mathematics, science, and engineering

CEE1714/2714 is an engineering design and analysis course that incorporates the students’ knowledge of mathematics, soil mechanics, fluid mechanics and reliability in the design and analysis of pavements.

(b) design and conduct experiments, as well as analyze and interpret data

Concepts of sampling statistics and reliability are incorporated into the class.

(c) design a system, component, or process to meet desired needs

A systems approach is applied towards pavement design.  The effects of the interactions of each pavement component on the overall performance of the pavement systems are emphasized.
(d)  function on multi-disciplinary teams

Negligible contribution.

(e)  identify, formulate, and solve engineering problems

Problem solving is emphasized throughout the course.  Special emphasis is placed on knowing the applicability of each equation to actual engineering problems as well as knowing how and how each input variable within these equations can be obtained, measured and/or calculated. 
(f) appreciate an understanding of professional and ethical responsibilities

Current issues relevant to the role of civil engineers, more specifically pavement engineers, and the responsibilities they have to society are discussed throughout the course.
(g) communicate effectively

The ability of the student to effectively express themselves both qualitatively and quantitatively is emphasized throughout this course by requiring the student to answer questions formulated to require a short essay response or calculations.  Both forms of response must be communicated in a thorough, systematic, and orderly manner.   

(h) appreciate the broad education necessary to understand the impact of engineering solutions in a global societal context

The global aspects of engineering are incorporated into the class as related to the effect of an effective infrastructure on a society, life-cycle cost analysis of pavement systems and the use of recycled materials in the construction of pavements.
(i) recognize the need for an ability to engage in life – long learning

The need for life-long learning is stressed in class room discussion.
(j) to develop an interest in gaining knowledge of contemporary issues

Class lectures include the discussion of current issues.  Contemporary issues are also incorporated into homework assignments when possible to provide the students with a better understanding of how the concepts talk in class related to solving actual engineering problems being faced by today’s engineers.
(k)  use techniques, skills, and modern engineering tools necessary for the practice of Civil Engineering

Pavement design techniques currently used across the nation are presented in class.  An introduction to the methodology being used in the design procedure currently under development is also provided.
School of Engineering Statement on Students with Disabilities

If you have a disability for which your are, or maybe, requesting an accommodation, you are encouraged to contact both your instructor and Disability Resources and Services (DRS), 216 William Pitt Union, (412) 648-7890 / (412) 383-7355 (TTY), as early as possible in the term.  DRS will verify your disability and determine reasonable accommodations for this course.

