	
	
	



SYLLABUS: CIV_ENV 325
Reinforced Concrete


CIV_ENV 325 	Professor: Gianluca Cusatis
Winter Quarter 2025	g-cusatis@northwestern.edu
2:00-2:50pm MWF, Tech M128	 Tech A134
2:30-3:50pm Tues, DIS - Frances Searle Building 1421	


	Course Outcomes
	
At the conclusion of the course, students will be able to:
· Describe the theory that governs the behavior of reinforced concrete through the material properties of steel and concrete, as well as the composite action between the two.
· Design a beam for flexure and shear.
· Design a column for combined axial force and bending moment.
· Compute moments of inertia of uncracked and cracked cross sections, and to use these values to compute deflections.


	Prerequisites
	CIV_ENV 216 (Mechanics of Materials) & 221 (Theory of Structures I) or equivalent


	Grading
	Homework 35%
Weekly homework, due in class. HW solutions will be posted to Canvas after due date; no late HW will be accepted.
Midterm 30%
Final Exam 35%


	Textbook
	ACI 318-19 Building Code Requirements for Structural Concrete.  For discounted price, become free student member of ACI at concrete.org, then purchase ACI 318 at student rate.
James K. Wight and James G. MacGregor, (2011); Reinforced Concrete: Mechanics and Design; 6th Edition; Pearson Prentice Hall, Inc.
ASCE 7-10, Minimum Design Loads for Buildings and Other Structures.


	Office Hours
	Contact the instructor via email for appointment.





Academic Integrity: Student-teacher relationships are built on trust. Acts which violate this trust, undermine the educational process. The Northwestern University Student Handbook defines various forms of Academic Dishonesty, and everyone should be familiarized with these. In this class, assignments that are turned in must represent the student’s own work. Submission of any assignment that is in violation of this policy will result in zero points granted for that specific assignment.

Special Accommodations: Northwestern University is committed to providing the most accessible learning environment possible for students with disabilities. Should you anticipate or experience disability-related barriers in the academic setting, please contact AccessibleNU to move forward with the university’s established accommodation process (accessiblenu@northwestern.edu; 847-467-5530). If you already have established accommodation with AccessibleNU, please let me know as soon as possible, preferably within the first two weeks of the term, so we can work together to implement your disability accommodations. Disability information, including academic accommodations, is confidential under the Family Educational Rights and Privacy Act.

Support for Wellness and Mental Health: Northwestern University is committed to supporting the wellness of our students. Student Affairs has multiple resources to support student wellness and mental health.  If you are feeling distressed or overwhelmed, please reach out for help. Students can access confidential resources through the Counseling and Psychological Services (CAPS), Religious and Spiritual Life (RSL) and the Center for Awareness, Response and Education (CARE). Additional information on all of the resources mentioned above can be found here: 

https://www.northwestern.edu/counseling/
https://www.northwestern.edu/religious-life/
https://www.northwestern.edu/care/
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CIV_ENV 325: Course Outline
	Week
	Dates
	Topics
	Readings – Wight & McGregor

	1
	Jan 06-08-10
	Introduction, Design Concepts, Limit States, Loads, Factors of Safety, and Material Properties
	Ch. 1 & 2 & 3

	
	Jan 07
	Q&A + Introduce Practical Problems
	

	2
	Jan 13-15-17
	Uniaxial Tension and Compression Behavior 
	

	
	Jan 14
	Q&A + Solution of Practical Problems
	

	3
	Jan 22-24
	Beams, Flexural Behavior
	Ch. 4-1 to 4-8

	
	Jan 21
	Q&A + Solution of Practical Problems
	

	4
	Jan 27-29-31
	Beams, Flexural Behavior
	Ch. 5-1, 5-3-5-4

	
	Jan 28  
	Q&A + Solution of Practical Problems
	

	5
	Feb 03
	MIDTERM EXAM
	Ch. 6-1 to 6-5

	
	Feb 05-07
	Beams, Shear Behavior
	

	
	Feb 04  
	Q&A + Solution of Practical Problems
	

	6
	Feb 10-12-14
	Beams, Shear Behavior and Size Effect
	 

	
	Feb 11
	Q&A + Solution of Practical Problems
	

	7
	Feb 17
	Beams, Steel-Concrete Bond Behavior
	Ch. 8-1 to 8-6

	
	Feb 19-21
	Beams, Deflections
	Ch. 9-1 to 9-5

	
	Feb 18
	Q&A + Solution of Practical Problems
	

	8
	Feb 24-26-28
	Columns, Combined Axial & Flexure
	Ch. 11, Ch. 12-1 to 12-2

	
	Feb 25
	Q&A + Solution of Practical Problems
	

	9
	Mar 03-05-07
	Columns, Combined Axial & Flexure
	 

	
	Mar 04
	Q&A + Solution of Practical Problems
	

	10
	Mar 10-12-14
	Review
	 

	
	Mar 11
	Q&A + Solution of Practical Problems
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