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Catalog Data  CE 5384 (001, 002):  Concrete Bridge Design 
Credits 3 
Catalog 
Description 
(2016-2017) 

Analysis and design of concrete bridges for vehicles using AASHTO LRFD 
specifications. Course topics include bridge type selection, preliminary design, LRFD 
bridge design philosophy, bridge design loads, bridge deck design, shear design 
including modified compression field theory and strut-and-tie model, torsion design, 
construction practices and maintenance issues 

Prerequisites Grade of C or better in CE 4363 or CE 5309: Prestressed Concrete (or equivalent) 
 

Class Schedule  Lecture:          T Th        11:00 am – 12:20 pm PM, Room 109 Geoscience (GS) 
 Help Session: T Th:       m – 12 noon, Room 265 ELB 
 

Instructor 
 
 
 
 
 
 
 
 
 
Teaching 
Assistant 
 

Nur Yazdani, Ph.D., P.E., CE Professor 
Office:             430 NH; Office hours:    M W: 2 PM – 4 PM 
Faculty Profile: https://www.uta.edu/profiles/nur-yazdani 
 
I am also usually available in my office at other times, except just before class periods. 
Alternately, you may schedule an appointment by phone or e-mail. 
          
Phone:               (817) 272-0676 (Office); FAX: (817) 272-0371; 
E-mail:              Yazdani@uta.edu 
 
Mina Riad,  Ph.D. Student; Office:  Room 265 ELB                        
Office hours:  T Th: 9:00 am – 11 am; Phone:    817-272-0816                      
E-mail:  mina.riad@mavs.uta.edu                      

Course Material 
 
 
 
 
 

Required Material: 
• Design of Highway Bridges: An LRFD Approach, 3rd Edition, by Barker and 

Puckett, John Wiley & Sons, Inc., 2013. 
• Lecture Slides: available on Blackboard (http://elearn.uta.edu) 

 
Required Reference: 

• AASHTO LRFD Bridge Design Specifications. Washington, D.C., American 
Association of State Highway and Transportation Officials, U.S. Customary 
Units, 7th Ed., 2014. 

 
Optional Reference Material: 

• PCI Bridge Design Manual, by Precast/Prestressed Concrete Institute (PCI). 
• Notes on LFD for Reinforced Bridges, Portland Cement Association (PCA). 
• TxDOT Bridge Design Supplementary Information (available at TxDOT web 

site). 
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Computer 
Accounts 

• Class e-mail will be sent to your UT Arlington account through the Blackboard 
course web site. If you use another primary e-mail account, you need to 
regularly check your UT Arlington e-mail for important information. 

• Lecture slides, this syllabus, assignments, assignment solutions, term project 
details, grades, etc. will be available on Blackboard (http://elearn.uta.edu).  
 

Course 
Usefulness 

So far, in your previous courses, you have acquired proficiency in various structural 
design areas such as reinforced concrete design and prestressed concrete design.  The 
previous courses laid the groundwork for your transformation into a structural designer. 
In the basic design courses, the elements of concrete/prestressed concrete design were 
introduced, together with the basics of strength design and serviceability. However, 
advanced topics needed for real life structures, such as bridges, were not covered due to 
time limitation. This course will build upon your knowledge base from your previous 
courses, and will provide you with the skills needed to analyze and design real life 
concrete bridge structures. Highway bridges are very important structures that are 
integral and vital components of the transportation infrastructure. This infrastructure 
plays a critical role in safely and efficiently moving people and goods across this 
country and all over the world. Well-designed and long-lasting highway bridges are 
essential to the operation of this infrastructure. Bridges are constantly evolving with the 
application of new materials, design specifications and innovative bridge systems.  This 
course will enable you to become familiar with the application of the latest AASHTO 
provisions to concrete bridge design. Advanced techniques needed to design real life 
bridges using latest specifications, methods and software will be involved.  The course 
instruction will be heavily practice and technology oriented, with broad emphasis on 
practical applications and methodology. Material you learn in this course is critical to 
your becoming a successful and valued bridge engineer in today’s marketplace. 
 

Student 
Responsibility 

Deadlines and Instructions 
Following professional conduct that you will encounter in practice, the course contains 
strict deadlines and instructions. Please read instructions carefully and schedule your 
activities accordingly to meet schedules. You should check your UTA mav-mail and the 
Blackboard course web page regularly, and note other announcements, on-line and in 
class. 
 
Class Participation 
Class participation can be achieved in two ways. I shall ask you questions in class on the 
previous lectures, and on the material currently being discussed. You should be 
prepared to answer these questions, and should also participate by asking questions, 
suggesting ideas, and performing in-class group activities that I assign. I prefer an 
interactive class-room where the instructor and the students freely participate in active 
learning. Of course, you cannot participate in class unless you attend it! DE students are 
exempt from class participation. 
 
Group Work 
You must work in groups of three for the following activities: homework, class projects 
and term project.  The groups should represent diversity in terms of student background 
and academic performance. You should participate in all group activities and make a 
fair contribution to the group effort. DE students are exempt from group participation, 
unless they specifically request it. 
 
 

http://elearn.uta.edu/
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Homework 
Required homework will be due at the beginning of the period on the due date - one 
solution set per group. Use engineering paper if possible, one side of each paper, and 
box the solution. On the inside, put the name of the group leader, all other participating 
group members, the date, and the assignment number. If a student's name appears on a 
solution set, it certifies that he/she has participated in solving some of the problems and 
understands all the solutions. If this turns out not to be the case, both the student in 
question and the group leader will be considered to have cheated and will be dealt with 
accordingly. Please keep a copy of your homework before it is submitted in case the 
homework is lost or misplaced. Late homework will be accepted for up to two weeks 
after the due date. A penalty of 20% for each 24 hours will be assessed on late 
homework. However, if a group abuses this privilege on a regular basis, it will be 
withdrawn. One group member should be designated the leader for each homework. The 
leader will be responsible for coordinating the work and making sure everyone in the 
group understands all the problem solutions before they are handed in (Hint: Try to set 
up each problem individually, then get together to work out the details).   After being a 
group leader, an individual may not be leader again until everyone else in the group has 
held the position. DE students are exempt from group homework submission, unless 
they specifically request it. 
 
Tutorial Class Attendance 
Two tutorial sessions per week will be arranged outside the regularly scheduled class 
period. Although the tutorial class is not mandatory, it is highly recommended. The 
tutor will provide you with helpful hints on the homework, solve additional problems, 
help you with your term project and software usage.  
 
Term Project 
A group term project is required as a part of this class. The topic will be practice 
oriented, will require code usage, latest design software and drafting applications. The 
instructor will supply the class with the project concept during the second week of 
classes. A written proposal oral final presentation and written final report are required. 
The project grade will be determined as follows: 
     
     Proposal:               30% 
     Oral presentation:  30% 
     Final report:          40% 
 
You must be able to understand, explain and execute your group project work. About 
half of the group project grade will be based on group activities, and the other half based 
on your individual contribution. Therefore, when asked, you should be able to explain 
and clearly identify your own contribution. DE students are exempt from group 
participation in the term project, unless they specifically request it. 
 

Professional 
Component of the 
Course 

The course will teach graduate level structural engineering students how to efficiently 
analyze and design real life concrete bridge structures, using the latest available 
professional codes, methods and tools. Professional level group term projects are also 
involved. 
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Topics/ 
Tentative Time 
Schedule/ 
No. of Sessions 

                      Course Topics 
 
Introduction and Background 
 
Design process for bridges, aesthetics, bridge types, 
material selection, layout, forms, shapes, costs, 
analysis methods. 
 
Introduction to the AASHTO LRFD Bridge 
Specifications, limit states, vehicles, other factors 
used in loading. 
 
Bridge loads, load factors, lateral loads, load 
combinations, load distribution. 
 
Project proposals due 
 
Preliminary bridge design  
 
Flexural design, loading sequence, stress limits, 
reinforcement limits 
 
Shear design, modified compression field theory, 
strut and tie model. 
 
Camber and deflections, elastic effects, long term 
effects, camber limits  
 
TEST 1 
 
Bridge deck design, empirical and traditional 
methods, design moments, thickness and 
reinforcement, service checks. 
 
Bridge design for durability:100+ year service life 
 
Single span, non-composite, box beam bridge 
design 
 
Field trip (tentative) 
 
Concrete I or Bulb T stringer bridge design 
 
Guest speaker (tentative) 
 
Test 2 
 
Project Presentations 
 
Optional Final Test (comprehensive) 

Dates (2016) 
 

08/25  
 

08/30 – 09/01 
 
 
 

09/06 – 09/08 
 
 
 

09/13 – 09/15 
 
 

09/20 
 

09/20 – 09/22 
 

09/27 – 09/29 
 
 

10/04 – 10/11 
 
 

10/13 – 10/20 
 
 

10/18 
 

10/25 – 10/27 
 
 
 

11/01 – 11/03 
 

11/08 – 11/10 
 
 

11/15 
 

11/17 – 11/22 
 

11/29 
 

12/01 
 

12/06  
 

12/13 
(11 am – 1:30 pm) 

Sessions 
 
1 
 
2 
 
 
 
2 
 
 
 
2 
 
 

--- 
 
2 
 
2 
 
 
3 
 
 
2 
 
 
1 
 
2 
 
 
 
2 
 
2 
 
 
1 
 
2 
 
1 
 
1 
 
1 
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Grading Criteria The overall course grade will be based on the performance of each student in the 
following categories: homework, tests, term project, and lecture participation. 
 
The following lists the published grade percentage distributions for in-class students    
(section 001): 
 
     Homework:                  19% 
     Two tests:                     27% each 
     Term project:                20% 
     Class participation:        7% 
 
The following lists the published grade percentage distributions for DE students  
(section 002): 
 
      Homework:                  20% 
      Two tests:                    29% each 
      Term project:               22% 
      
A weighted grade of 90 or above overall is guaranteed an A, 80 or above at least a B, 70 
or above at least a C, and 60 or above at least a D. 

 
 
COURSE POLICIES 
 
Examinations: There will be two regular tests during the semester and one optional final 
examination. The instructor understands that students may have a down day once in a while, 
which may affect their test grades. As a compensation for extenuating circumstances affecting 
your test grades, you may take the optional comprehensive final examination, which will be 
scheduled during the final examination week. If you take this optional test, the grade from this 
test will substitute the grade from one of the regularly scheduled tests. If you miss any test for 
emergency reasons, a cumulative make-up test will be scheduled during the last week of classes. 
All students missing any test will be given the opportunity to take this make-up test. The student  
must submit admissible evidence of emergencies that prevented them from taking the regularly 
scheduled examination. 
 
Attendance: At The University of Texas at Arlington, taking attendance is not required. Rather, 
each faculty member is free to develop his or her own methods of evaluating students’ academic 
performance, which includes establishing course-specific policies on attendance. As the 
instructor of this course, I strongly encourage you to make every effort to attend all lectures (in 
class or on-line for DE students). I may cover material from outside the text-book which will be 
useful supplementary material. I shall also use visual aids, practical cases, class interaction and 
thoroughly worked out example problems to enhance learning. In my opinion, keeping 
attendance record is a poor and inefficient practice. However, students attending lectures (section 
001) will be indirectly credited through group activities (see grading policy and group activities). 
In emergency situations, absence may be excused with appropriate documentation. You should 
let me know in advance, when possible, and submit the documentation. You should make up any 
materials missed due to absence. 
 
Drop Policy: Students may drop or swap (adding and dropping a class concurrently) classes 
through self-service in MyMav from the beginning of the registration period through the late 
registration period. After the late registration period, students must see their academic advisor to 
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drop a class or withdraw. Undeclared students must see an advisor in the University Advising 
Center. Drops can continue through a point two-thirds of the way through the term or session. It 
is the student's responsibility to officially withdraw if they do not plan to attend after registering. 
Students will not be automatically dropped for non-attendance. Repayment of certain types of 
financial aid administered through the University may be required as the result of dropping 
classes or withdrawing. For more information, contact the Office of Financial Aid and 
Scholarships (http://wweb.uta.edu/aao/fao/).   
 
Disability Accommodations: UT Arlington is on record as being committed to both the spirit and 
letter of all federal equal opportunity legislation, including The Americans with Disabilities Act 
(ADA), The Americans with Disabilities Amendments Act (ADAAA), and Section 504 of the 
Rehabilitation Act. All instructors at UT Arlington are required by law to provide “reasonable 
accommodations” to students with disabilities, so as not to discriminate on the basis of disability. 
Students are responsible for providing the instructor with official notification in the form of a 
letter certified by the Office for Students with Disabilities (OSD).  Only those students who have 
officially documented a need for an accommodation will have their request honored. Students 
experiencing a range of conditions (Physical, Learning, Chronic Health, Mental Health, and 
Sensory) that may cause diminished academic performance or other barriers to learning may 
seek services and/or accommodations by contacting:  
 The Office for Students with Disabilities, (OSD), www.uta.edu/disability or calling 817-
272-3364. Information regarding diagnostic criteria and policies for obtaining disability-based 
academic accommodations can be found at www.uta.edu/disability.  
 Counseling and Psychological Services, (CAPS).  www.uta.edu/caps/ or calling 817-272-
3671 is also available to all students to help increase their understanding of personal issues, 
address mental and behavioral health problems and make positive changes in their lives. 
 
Title IX Policy: The University of Texas at Arlington is committed to maintaining a learning and 
working environment that is free from discrimination based on sex in accordance with Title IX 
of the Higher Education Amendments of 1972 (Title IX), which prohibits discrimination on the 
basis of sex in educational programs or activities; Title VII of the Civil Rights Act of 1964 (Title 
VII), which prohibits sex discrimination in employment; and the Campus Sexual Violence 
Elimination Act (SaVE Act). Sexual misconduct is a form of sex discrimination and will not be 
tolerated. For information regarding Title IX, visit www.uta.edu/titleIX or contact Ms. Jean 
Hood, Vice President and Title IX Coordinator at (817) 272-7091 or jmhood@uta.edu. 
 
Academic Integrity: Students enrolled all UT Arlington courses are expected to adhere to the UT 
Arlington Honor Code: 
 
 I pledge, on my honor, to uphold UT Arlington’s tradition of academic integrity, a 
 tradition that values hard work and honest effort in the pursuit of academic excellence.  
 I promise that I will submit only work that I personally create or contribute to group 
 collaborations, and I will appropriately reference any work from other sources. I will 
 follow the highest standards of integrity and uphold the spirit of the Honor Code. 
 
UT Arlington faculty members may employ the Honor Code in their courses by having students 
acknowledge the honor code as part of an examination or requiring students to incorporate the 

http://www.uta.edu/disability
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honor code into any work submitted. Per UT System Regents’ Rule 50101, §2.2, suspected 
violations of university’s standards for academic integrity (including the Honor Code) will be 
referred to the Office of Student Conduct. Violators will be disciplined in accordance with 
University policy, which may result in the student’s suspension or expulsion from the University. 
Additional information is available at https://www.uta.edu/conduct/. 
 
Student Support Services Available:  The University of Texas at Arlington supports a variety of 
student success programs to help you connect with the University and achieve academic success. 
These programs include learning assistance, developmental education, advising and mentoring, 
admission and transition, and federally funded programs. Students requiring assistance 
academically, personally, or socially should contact the Office of Student Success Programs at 
817-272-6107 for more information and appropriate referrals. 
 
Final Review Week: For semester-long courses, a period of five class days prior to the first day 
of final examinations in the long sessions shall be designated as Final Review Week. The 
purpose of this week is to allow students sufficient time to prepare for final examinations. During 
this week, there shall be no scheduled activities such as required field trips or performances; and 
no instructor shall assign any themes, research problems or exercises of similar scope that have a 
completion date during or following this week unless specified in the class syllabus. During 
Final Review Week, an instructor shall not give any examinations constituting 10% or more of 
the final grade, except makeup tests and laboratory examinations. In addition, no instructor shall 
give any portion of the final examination during Final Review Week. During this week, classes 
are held as scheduled. In addition, instructors are not required to limit content to topics that have 
been previously covered; they may introduce new concepts as appropriate. 
 
Electronic Communication: UT Arlington has adopted MavMail as its official means to 
communicate with students about important deadlines and events, as well as to transact 
university-related business regarding financial aid, tuition, grades, graduation, etc. All students 
are assigned a MavMail account and are responsible for checking the inbox regularly. There is 
no additional charge to students for using this account, which remains active even after 
graduation. Information about activating and using MavMail is available at 
http://www.uta.edu/oit/cs/email/mavmail.php. 
 
Campus Carry:  Effective August 1, 2016, the Campus Carry law (Senate Bill 11) allows those 
licensed individuals to carry a concealed handgun in buildings on public university campuses, 
except in locations the University establishes as prohibited. Under the new law, openly carrying 
handguns is not allowed on college campuses. For more information, visit 
http://www.uta.edu/news/info/campus-carry/. 
 
Student Feedback Survey: At the end of each term, students enrolled in face-to-face and online 
classes categorized as “lecture,” “seminar,” or “laboratory” are directed to complete an online 
Student Feedback Survey (SFS). Instructions on how to access the SFS for this course will be 
sent directly to each student through MavMail approximately 10 days before the end of the term. 
Each student’s feedback via the SFS database is aggregated with that of other students enrolled 
in the course.  Students’ anonymity will be protected to the extent that the law allows. UT 
Arlington’s effort to solicit, gather, tabulate, and publish student feedback is required by state 

http://www.uta.edu/oit/cs/email/mavmail.php
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law and aggregate results are posted online. Data from SFS is also used for faculty and program 
evaluations. For more information, visit http://www.uta.edu/sfs. 
 
Emergency Exit Procedures: Should we experience an emergency event that requires us to 
vacate the building, students should exit the room and move toward the nearest exit, which is 
located near the left end of the building. When exiting the building during an emergency, one 
should never take an elevator but should use the stairwells. Faculty members and instructional 
staff will assist students in selecting the safest route for evacuation and will make arrangements 
to assist individuals with disabilities. 
 
Professional Ethics: You will gain confidence in your ability to design and analyze concrete 
bridge structures only when you do the work yourself. However, you will also learn a lot through 
discussions with your peers. In order to balance the two goals, the following guideline is 
provided: 

• Things you may not do: You should not copy work from others. This includes 
directly copying homework, tests, project materials, etc, and submitting it as your 
own work. Furthermore, you should assure that others cannot copy your work. 
Allowing copying of your material will only hinder the learning of the parties 
involved. 

• Things you may do: You may discuss specific problems related to analysis/design 
steps, Code usage, efficient design, and project issues with others.  

 
Technology and Practice: The course work will be heavily geared towards technology and 
practice. Students will be asked to contact outside sources such as design/construction industry 
and vendors in order to obtain information. Problems in the class and homework will be designed 
to utilize this information. Commercial software similar to the ones used by industry design 
offices will be demonstrated in the classroom. Students will be able to use the software from the 
college computer labs. It is expected that at least one field trip to a bridge construction site will 
be arranged during the semester, where you can obtain valuable practice oriented knowledge as 
complementary to the classroom knowledge. Guest speakers from the industry will be invited to 
speak to the students. 
 
Emergency Phone Numbers: In case of an on-campus emergency, call the UT Arlington Police 
Department at 817-272-3003 (non-campus phone), 2-3003 (campus phone). You may also dial 
911. 

 
Syllabus Change Policy: This syllabus is a guide for the course and is subject to change with 
advance notice. 
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