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Course Proposal:

1. Details:

a) Course Title: Pavement Analysis and Evaluation

b) Sponsor: Dr. Yusuf A. Mehta, Civil Engineering, x5327
c¢) Credit Hours: 3 credit hours

V)
d) Course Level: Undergraduate, senior-level (0908.46&)
e) Prerequisites: Transportation Engineering (0908.461) or permission of instructor.

f) Suggested Time:  One section during spring semesters, offered alternate years, starting
Spring semester, 2003

g) Curricular Effect: Elective course for civil engineering undergraduate students

h) Resources
Faculty: Existing faculty can teach this course.
Library: Library acquisitions will be required.
Equipment:  Existing laboratory facilities and equipment are adequate for this course.
Computers: ~ Computer laboratory access will be required. Acquisition, training, and
utilization of professional pavement materials and design software will
also be required.

‘1) Library Resources: Library acquisitions will be required.

2. Rationale:

The proposed course is a new course, derived from an existing course entitled “Advanced
Transportation Engineering for Seniors” (0908-462) which is currently part of the undergraduate
Engineering Curriculum. The existing course will be changed to “Pavement Analysis and
Evaluation,” (0908-463)/?and offered in odd-numbered years. This new course will cover in
greater depth selected aspects of the existing course, and add new topics.

By splitting the single, existing course that is offered every year into two distinct courses offered
in alternate years, the variety of technical electives in Civil and Environmental Engineering is
broadened.
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3. Essence of the Course
a) Objectives

Upon completion of the course, students will be able to analyze the following phenomenon by
field experimentation, computer modeling, and hand calculation:

Response of layered systems

Interaction between load and pavement
Response of discontinuous pavement systems
Material characterization for response and failure
Non-linear behavior

Thermal response

Pavement performance relationships

b) Topical Outline

The topical outline of the course may vary to some extent depending on the interests of the
instructor and the students, and on advances in pavement materials and design technology. The
topics initially planned include the following:

Overview of Mechanistic Pavement Design
Pavement Distress and Its Causes
Response of Layered Systems
Closed form solutions
BISAR
Interaction between load and pavement
Rigid load (Plate tests)-RIGID
FWD Backcalculation-BISDEF
Measured tire contact stresses
Response of discontinuous pavement systems
Effect of stiffness gradient, crack length and load position.
Material Characterization for Response and Failure
Review of classical fatigue
Classical fracture mechanics
Continuum damage mechanics
Crack growth model
Non linear behavior
Source of nonlinearity
Effective layer modulus
ILLIPAVE
Thermal response
Effect of viscoelastic behavior, contraction coefficient, and rate of cooling
TCMODEL
Pavement performance relationships
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¢) Evaluation and Grading Procedure of Students

Student grades will be based on individual and/or group examinations, individual homework,
design projects, and lab reports.

d) Course Evaluation

The proposed course will be assessed based on student evaluations and curriculum review by
engineering faculty.

4. Results of Consultations

The proposed course is derived from an existing course entitled “Advanced Transportation
Engineering for Seniors” (0908-462) which is part of the current Engineering Curriculum
approved by the University Senate. Consultations were submitted with the original proposal as
specified by the Curriculum Committee.



Catalog Description e
Pavement Analysis and Evaluation (0908.468)
Prerequisites: Transportation Engineering (0908.461), or permission of instructor.

(Offered odd-numbered years) The fundamental theme of the course 1s the engineering study of
pavement response. The topics covered include non-linear behavior of pavement materials and

interaction between tires and pavements. Modeling and analysis of pavement behavior will also
be taught, with content varying based upon instructor and student interests. The course includes

field experiments and computer applications.



