University of PittsburghPRIVATE 

Department of Civil and Environmental Engineering

SYLLABUS FOR CEE1715/2715:  Pavement Rehabilitation
Description: 

Engineering concepts and information needed to maintain and rehabilitate pavements. Project evaluation, testing and analysis.  Design of rigid and flexible overlays, and other methods of rehabilitation.  Selection of rehabilitation alternatives.  Analysis of the effects of maintenance activities on pavement performance.  Initial and life cycle cost analysis of various rehabilitation alternatives.  

Prerequisites: 

CEE 1105, CEE 1811
Time and Place:  M,W at 4:00 – 5:15, 1220 BENDM

Instructor:
Dr. Julie M. Vandenbossche, P.E.


934 Benedum Hall



624-9879



jmv@engr.pitt.edu

Office Hours:  1:00 - 2:30 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.

Course Website:
www.pitt.edu/~jmv7

Course References:
1. National Highway Institute Pavement Rehabilitation Manual ‑, Washington, D.C., 1989. [required]  
2. National Highway Institute PCC Pavement Rehabilitation Manual ‑, Washington, D.C., 2001. [required]  
3. National Highway Institute Hot Mix Asphalt Pavement Rehabilitation Manual ‑, Washington, D.C., 2001. [required]  
4. AASHTO Guide for Design of Pavement Structures ‑ 1993, American Association of State Highway and Transportation Officials, Washington, DC, 1993. [required]  
5. Additional readings, as assigned.
Software:  DRIP, EVERCALC, LEF
Course Objective:  To learn various maintenance and rehabilitation concepts and procedures for highway and airport pavements.  Economic analysis and pavement rehab alternative selection are also introduced.

Topics Covered:
1. Policies and Pavement Performance

2. Collection and Analysis of Pavement Performance Data

3. Subgrade, Materials, Drainage and Structural Evaluation

4. Traffic and Project Evaluation

5. Rigid Pavement Maintenance Techniques

6. Flexible Pavement Maintenance Techniques

7. Rigid Pavement Rehabilitation Techniques

8. Flexible Pavement Rehabilitation Techniques

9. Rigid and Flexible Overlays

10. Selection and Timing of Rehabilitation and Maintenance

11. Initial and Life Cycle Cost Analysis

Course Outline

Aug. 27

Introduction, Terminology, Policies, 

Aug. 29

Pavement Performance and Distress Surveys
Sept. 3

(Labor Day)

Sept. 5

Roughness and Friction Surveys and Evaluations

Sept. 10

Laboratory Testing 
Sept. 12

(No class)
Sept. 17

Field Sampling and Testing
Sept. 19

Nondestructive Testing and Data Analysis (NDT)
Sept. 24

Drainage Evaluation and Subdrainage 
Sept. 26

Structural Evaluation
Oct. 1

Traffic Evaluation
Oct. 3 

Overall Project Evaluation
Oct. 8 

Partial and Full-Depth Concrete Repairs
Oct. 10

Joint and Crack Sealing, Pressure Relief Joints
Oct. 15

Slab Stabilization and Slab Jacking, Load Transfer Restoration
Oct. 17

Diamond-Grinding and Grooving
Oct. 22

Recycling of Concrete Pavements, Shoulder Rehabilitation 
Oct. 24

Rigid Pavement Overlay Thickness Design
Oct. 29

Rigid Pavement Overlay Thickness Design
Oct. 31

Identification of Feasible Alternatives (Rigid)
Nov. 5 

Selection of Rehabilitation Techniques
Nov. 7

Flexible Pavement Overlay Thickness Design
Nov. 12

Flexible Pavement Overlay Thickness Design
Nov. 14

Surface Rehabilitation Techniques
Nov. 19

In-Place Recycling
Nov. 21

(Thanksgiving Vacation)
Nov. 26

Central Plant Recycling
Nov. 28

Patching with Bituminous Mixtures
Dec. 3

Cold Milling Joint and Crack Sealing
Dec. 5

Identification of Feasible Alternatives (Flexible)
Final Exam- The date will be selected the second week of classes based on student schedules.

Dec. 10
(Wednesday) at 4:00 to 5:50 pm

or


Dec. 14 
(Friday) at 10:00 am to 11:50 pm   
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)



Grade Composition:
Approximately 5 homework assignments






Approximately 5 quizzes:


35 %





Project:




20 %





Mid Term Exam:



20 %




Final Exam:



25 %

Dual Enrollment:  
This course contains both undergraduate (1715) and graduate students (2715).  Those enrolled in 2715 will be required to perform extra work and the performance assessment will be more stringent than for those enrolled in 1715.  
Standards for Written Work:  

a.  Engineers demonstrate their standard of professionalism 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.  

Professional Component Contribution:

Students receive a working knowledge on the concepts and design procedures for highway and airport pavement maintenance and rehabilitation alternatives.  Tools will also be provided for making comparisons of various alternatives.

Contribution of CEE1715/2715 towards fulfillment of CEE Program Objectives:

CEE Objective 1 - Prepare graduates to be successful engineering professionals and problem solvers:
CEE Objective 2 - Instill in graduates a desire: to engage in lifelong learning; to pursue professional licensure: and to be professional active.

CEE Objective 3 - Provide access to an educational experience that will prepare graduates for success in the pursuit of advanced degrees.

Contribution of CEE1715/2715 towards fulfillment of ABET Criterion 3:

CEE1715/2715 contributes towards the enhancement of the students’ ability to

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

This course is an engineering design and analysis course that incorporates the students’ knowledge of mathematics, soil mechanics, fluid mechanics and construction materials in the design and analysis of pavement rehabilitation.

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

Concepts of sampling statistics and reliability are incorporated into the class.  Data analysis concepts are introduced.
(c) design a system, component, or process to meet desired needs

A systems approach is applied towards pavement rehabilitation.  The effects of the interactions of each pavement component on the overall performance/failure 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.   A term project is required in this class and each student must do a formal presentation of their project to the class.
(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 rehabilitation of pavement systems and the use of recycled materials in the reconstruction and rehabilitation 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 rehabilitation techniques currently used across the nation and around the world are presented in class.  
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.

