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CE 475 Syllabus Design of Steel Structures Fall 2009
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Title & No.  “Design of Steel Structures” CE 475

Room: ET 320

CRN: 14459

Days: MW (04:30-05:45 p.m.)

Name: Mohammad Alhassan, Ph.D.

Office: ET 327A

Phone: (260) 481-6389

Email: alhassan@engr.ipfw.edu

O.H.: MW: 02:00-04:00 pm or by appointment

The concepts of structural steel design, tension members, compression members,
beams, beam-columns, and bolted and welded connections. In addition, student will
learn how to design structural steel members according to the AISC specifications
using the LRFD approach (including computer applications).

CE 355: Civil Engineering Materials and CE 375: Structural Analysis

W.T. Segui, Steel Design, 4™ Edition, Thomson Engr. Publishing Company, 2007.

American Institute of Steel Construction (AISC). “Steel Construction Manual - Load
and Resistance Factor Design (LRFD),” 13th edition, 2005.

J.C., McCormac, Structural Steel Design, 4™ Edition, Prentice Hall Publishing
Company, 2008.

Pop Quizzes will be given to help you follow consistently with the course materials.
There will be no make-up quizzes. In each lecture; each student is expected to know
the basic information about the lecture’s topic and the previous lecture.

You are expected to work the assigned homework problems individually, although you
are encouraged to discuss the problems with the other students. Homework is due at
the beginning of class on the assigned date. Late homework will not be accepted for
credit.

Use of SAP2000/ETABS to model, analyze, and design of steel structures. Students
will be divided into groups and each group will select two structures (building and
truss) and apply the concepts of steel design to them. Each group is required to submit
the design projects in a professional form including all the design details generated
from the design software supported with hand calculations for typical members. Each
group will be given 15 minutes to present their design followed by 5 minutes
questions.

There will be four hourly exams that will be assigned at least one week in advance.
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Grades

Objective

Course
Outlines

Averages will be calculated using the following point distribution:

- Four Hourly Exams.........ccccooevieviiniiiiieeiee, 75%
= QUIZZES. . ceeeet et 5%
- Design Projects. ....... cooeeeeinieiiieniceeeceeee, 10%
- Homework assignments...........cccccoceevueriennenne. 10%
GPW (set
Grade by IPF(W)
A">95 4.0
95>A>90 4.0
90> A >87 3.7
87>B">85 3.3
85>B >80 3.0
80>B >77 2.7
77>C" =75 2.3
75>C=>70 2.0
70> C >67 1.7
67>D">65 1.3
65>D>60 1.0
60>D >50 0.7
F <50 0

CEA475 is an introductory course in the design of steel structures. This course is
recommended for seniors in the civil engineering program who are interested in
learning the design of steel structures. The objectives of this are to learn the behavior
and design of structural steel components (members and connections in two -
dimensional (2D) truss and frame structures) and to gain an educational and
comprehensive experience in the design of simple steel structures.

1. Introduction to Engineering Design, Loads, and Design Codes (2 lectures)
2. Analysis and Design of Tension Members (5-6 lectures)

*** 1! Hourly Exam around Tuesday September 22, 09: Topics 1 & 2.

3. Analysis and Design of Axially-Loaded Compression Members (6 lectures)
**x 2" Hourly Exam around Tuesday October 20, 09: Topic 3.

4. Analysis and Design of Beams (5-6 lectures)

*%x 3 Hourly Exam around Tuesday November 17, 08: Topic 4.

5. Analysis and Design of Beam-Columns (3-4 lectures)

6. Simple Connections (3 lectures)

**x A™ Hourly Exam will be on the same date of the final exam date as announced by
the university: Topics 5 & 6.
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Course
Learning
Outcomes

ABET
Program
Outcomes

Policies

Upon successful completion of the steel design course, students should be able to:

1. Identify and compute the design loads on a typical steel building. [a (1), e (2)]

2. Identify the different failure modes of steel tension and compression members
and beams, and compute their design strengths. [a (1), € (2)]

3. Select the most suitable section shape and size for tension and compression
members and beams according to specific design criteria. [a (1), C(4)]

4. Identify the different failure modes of bolted and welded connections, and
determine their design strengths. [a (1), e (2)]

5. Design bolted or welded connection for tension and compression members and
beams. [a (1), ¢(4)]

6. Apply relevant AISC provisions to ensure safety and serviceability of
structural steel elements. [a (1), ¢ (4), e (2), T (7),1(9)]

7. Utilize advanced computer software packages (SAP2000 and/or ETABS) for
the analysis and design of steel structures. [a (1), c(4), e (2), g (8), kK (6)]

Letters and numbers in parentheses refer to ABET outcomes and their correspondence
BSCE/BSME program Outcomes.
Engineering programs must demonstrate that their graduates have:

(a)
(b)

(©)
(d)
(e
(H
(2
(h)

(i)
W)

an ability to apply knowledge of mathematics, science, and engineering

an ability to design and conduct experiments, as well as to analyze and interpret

data

an ability to design a system, component, or process to meet desired needs

an ability to function on multi-disciplinary teams

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

the broad education necessary to understand the impact of engineering solutions

in a global and societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues
(k) an ability to use the techniques, skills, and modern engineering tools necessary
for engineering practice.

I expect that you will receive any emails I send to your IPFW email account. Check
this account daily or forward the messages to another account you do check daily.

As a courtesy to the instructor and other students, do not be late for class and turn
off your cell phone.

You are expected to attend all classes. If you miss a class for any reason you are
responsible for determining what material was covered, what assignments and
announcements were made. You may be dropped from the course or have your
grade penalized for lateness or absence exceeding 3 hours of class time without
acceptable reason such as illness or emergencies.

No make-up exams or quizzes are allowed. However, documented special
circumstances such as illness or emergencies will be considered. Please notify me
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by email or by phone as early as possible.

Use 8% x 11 paper size for the homework. Provide a cover page on your
homework and show your name, course and assignment number. Staple all pages
together. Final answers shall be clearly identified by an arrow-head, circle,
underline, etc. If the numerical answer has units, such as feet, pounds, etc., show
these units. Points may be lost for unspecified units and for units specified wrong.

As engineering students, you are expected to give attention to the presentation of
your work so that it will be neat and concise and adequately demonstrate your
knowledge of the subject. Sloppy or carelessly presented work may be penalized
by the loss of grade points or may be returned to you to be done over again.

Do not give 8 and 10 place readouts. Do not make unnecessary subtotal
computations. Round off final answer to 3 significant figures.

When data used in homework or tests is obtained from reference material, show the
reference page number in parentheses beside the data.

Instructor reserves the right to raise the resultant grade when. Factors that will be
considered include attendance, lateness, class participation, and attentiveness.

Many students have found an advantage in studying together in small groups. In
this way, the resources of each student are used to benefit all members of the
group. Each homework problem can be discussed and solved in principle by the
group. Each individual, however, is expected to actually do his own work, using
his preference as a format and detail.

Students with a disability should contact the SSD office at Walb 113 (481-6657) or
visit the SSD website at www.ipfw.edu/ssd for a description of services available.

Students are expected to above reproach in all scholastic activities. Students who
engage in scholastic dishonesty are subject to disciplinary penalties, including the
possibility of failure in the course. Scholastic dishonesty included but not limited
to submission for credit of any work or materials that are attributable in whole or in
part to another person. For more information about academic honesty rules and
regulations, you may visit IPFW regulations at:
http://www.ipfw.edu/academics/regulations/honesty.shtml
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Center for Academic Support and Advancement (CASA), www.ipfw.edu/casa

The place to go for concentrated study time!

The SPOT Learning Center: Make your study time not only more effective, but also more efficient by
signing up for free tutoring available in the SPOT in Kettler G21 (next door to the Writing Center). You
are entitled to 2 free hours per week of one-to-one, course-specific help in understanding concepts,
practicing the application or explanation of material being learned, and developing effective test-taking
strategies. Make all appointments online through TutorTrac at www.ipfw.edu/casa. If you don’t see a
tutor available for your class, contact us in Kettler G21!

Drop-in tutoring is also available for math (schedule on Web site) and a few other subjects. If you need
help with study skills in general, drop by the SPOT to view our self-paced tutorials or make a one-to-
one appointment. Information about STEPS (Student Technology Education ProgramS) classes can be
found on the CASA Web site, too. Also, check with your instructor about whether Supplemental
Instruction (group study) is available for this class. Questions? Call 481-5419.

SPOT Learning Center Hours Fall 2009: Monday-Thursday 8 a.m. to 8 p.m.; Friday 8 a.m. to 4 p.m.

The WRITING CENTER: Save time and write better papers or presentations for any class through free
one-to-one or small group consultations in The Writing Center, Kettler G19 (next door to the SPOT
Learning Center). Bring assignments, questions, ideas, and a draft (if you have one). Consultants can
help you get started, write more clearly, revise, edit, and cite sources responsibly. Come as you begin
writing and as you revise. Drop-ins are welcome if time is available, but appointments, made online
through TutorTrac, receive preference. For TutorTrac, online consulting, and resources to make your
writing process easier, go to www.ipfw.edu/casa/writing. Questions? Call 481-5740.

Writing Center Hours Fall 2009: M-Th 10 a.m. to 6 p.m.; F 10 a.m.to 2 p.m.; Su1to 5 p.m.
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