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Sustainable Design of Concrete Structures 

Design of reinforced concrete members (e.g., beams, one-way slabs, columns, 
disturbed regions, two-way slabs, shear walls, footings, retaining wall) with 
considerations for sustainability, structural resiliency, and ethical impacts. 
Aspects of seismic design of columns and shear walls. Introduction to design 
software, the design of prestressed concrete members, sustainable material 
selection, and green building design.  
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COURSE DETAILS 

Instructor: Prof. D. Malomo; office hours: Mon/Wed (11.35 AM – 12.35 PM – booking in advance only) 

Lecture hours: Tue/Thu (10.05 AM – 11.25 AM), 

Lecture delivery mode: in-person – Macdonald Engineering Building, room 276.  

TAs:  Tutorial leader: L. Davis (lucy.davis@mail.mcgill.ca; office hours: Tue 3 PM – 4 PM, room MD292 

Assignments: M. Hosny (mohamed.hosny@mail.mcgill.ca; office hours: Wed 1 PM – 2 PM, room MD292 

Grading support for exams (moustafa.el-assaly@mail.mcgill.ca); office hours: TBD 

Tutorial hours: Fri (8.35 AM – 11.25 AM). First tutorial session on 12 January 2024. 

Tutorial delivery mode: in-person – Macdonald Engineering Building, room 279. 

Office hours appointments: instructor/TAs office hours (in-person only) must be booked via this link.  

Required course material: course slides and notes will be uploaded on MyCourses. 

Suggested readings: 1) J. Pao, S. Brzev, Reinforced Concrete Design: A Practical Approach, 3rd Ed. (Pearson); 

2) Concrete Design Handbook, 4th Ed., Cement Association of Canada; 3) CSA A23.3-19, Design of Concrete 

Structures, Canadian Standards Association; 4) National Building Code of Canada 2020. 

Instructor-students communication: As the instructor of this course it is my goal to provide an inclusive, 

productive and stimulating learning environment. However, if you experience barriers or any other sort of 

difficulty in learning in this course, do not hesitate to reach out via email or after class.  

Note: all important course communications will be transmitted via MyCourses, announcements tab. 
 

EVALUATION 

Marking scheme and grading policy: 

Assignments        (group)   25% (5 bi-weekly assignments submitted by group leaders via MyCourses)  

Midterm      (individual)    25% (in-person) 

Final Exam   (individual)   50% (in-person)  

Midterm: open book/notes, 2 hours. 

Final exam: open book/notes, 3 hours 

NO late submissions accepted. Assessments are evaluated based on worked solution (not necessarily correct 

answer). Solutions and marked assignments will be made available through MyCourses.  

A sign-up form will be sent out early in the semester asking students to create groups of 3/4 people, which must 

be the same for the whole duration of the course (if you do not have a group, we will form it for you). Students 

should indicate on the form the name of the group leader in charge of MyCourses ‘submissions. 

Numerical (percentage) to letter grade conversion: Assignments will be graded in this course using percentages. 

Please refer to the table reported here for converting to letter grade system. 

INFO ON SUBMISSIONS 

1 - Neat, legible and logically presented design calculations are expected. Figures or graphs should be used when they help to 

clarify the work. Marks will be deducted if these requirements are unsatisfactory. 
 

2 - When numerical information is obtained from a text or design standard and used in design calculations, reference should 

be given to the Table, Clause, page number, etc. 
 

3 - The essential component of any design course is the working out of design problems. It is of great importance that every 

student participates fully in the tutorial periods. Many assignment questions will be representative of questions in the class 

test and final exam. 
 

4 – Tutorials will involve work sessions with the TA to help you with the assignments. Attempt assignment questions covered 

in lectures before the tutorial. Please ask any questions on course material or assignments. 

https://maps.mcgill.ca/?cmp=1&txt=EN&id=MacdonaldEng
mailto:lucy.davis@mail.mcgill.ca
mailto:mohamed.hosny@mail.mcgill.ca
mailto:moustafa.el-assaly@mail.mcgill.ca
https://maps.mcgill.ca/?cmp=1&txt=EN&id=MacdonaldEng
https://outlook.office365.com/owa/calendar/CIVE463officehours@McGill.onmicrosoft.com/bookings/
https://www.mcgill.ca/study/2020-2021/university_regulations_and_resources/undergraduate/gi_grading_and_grade_point_averages
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COURSE CONTENT   

1. Design and sustainability principles 

2. Design of members under flexure 

3. Design of columns 

4. Design of members under shear 

5. Design of disturbed regions 

6. Design of two-way slabs 

7. Design of footings 

8. Design of retaining walls 

9. Design of shear walls 

10.  Intro to prestressed concrete design 

11. Sustainable and holistic design 

methods and examples 

Learning outcomes (LO): 

1. To describe the principles underlying mechanics of materials necessary for evaluating and designing reinforced concrete 

structures and their impact on carbon emissions (topics from course content 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11), 2. To describe the 

design process of reinforced concrete structures (topics from course content 1, 2, 3, 4, 5, 6, 7, 8, 9, 10), 3. To examine and 

define the final design of reinforced concrete structures and holistically evaluate for sustainability metrics (topics from course 

content 2, 3, 4, 6, 7, 8, 9, 11).  

Graduate attributes (GA): 

− Problem Analysis - PA.3: analyzes and solves complex engineering problems 

− Design - DE.4: implements and evaluates a final design 

− Use of Engineering Tools - ET.1: Selects and uses tools 

Table 1. Correlation between LO, AU’s, GA indicators and evaluation methods 

LO # AU GA indicators Evaluations 

1 
Engineering Science: 27.3 

      Engineering Design: 27.3 

Problem Analysis.3 (A) 

Design.4 (D) 

Assignments 1, 2, 3, 4, 5                       

Midterm, Final exam 

2 
      Engineering Science: 2 

      Engineering Design: 2 
Engineering Tools.1 (D) Assignments 1, 2, 3, 4, 5                        

TOTAL 29.3 (ES) + 29.3 (ED) = 58.6 - - 

LO#: learning outcome number,  AU: CEAB accreditation units 

GA: graduate attributes – (I) introduced, (D) developed, (A) applied 

ES: Engineering Science, ED: Engineering Design 

ADDITIONAL POLICY STATEMENTS 

Confidential materials: instructor-generated course materials are protected by law and may not be copied or distributed in 

any form without the written permission of the instructor. Infringements of copyright can be subject to follow up by the 

University under the Code of Student Conduct and Disciplinary Procedures. 

Recorded lectures on Zoom: if required by the University health protocols, lectures and tutorials will be held online. Please 

read the Guidelines for teaching and learning and this document. You will be notified through a “pop-up” box in Zoom if part 

of a class is being recorded. By remaining in sessions that are recorded, you agree to the recording, and you understand that 

your image, voice, and name may be disclosed to classmates. You also understand that recordings will be made available in 

MyCourses to students registered in the course. 

Changes due to extraordinary circumstances: In the event of extraordinary circumstances beyond the University’s control, 

the content and/or evaluation scheme in this course is subject to change. 

 

https://www.mcgill.ca/deanofstudents/students/student-rights-responsibilities/code
https://www.mcgill.ca/tls/instructors/policies
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LINKING TEACHING ACTIVITIES AND AU: 

Lectures: #26 × 1.5 hours = 39 AU 

Tutorials: #14 × 3 hours = 42 AU/2 = 21 AU 
 

Total: (39 + 21) AU = 60 AU (this edition of the course) > 58.6 AU (Faculty outline) 

 

  

 

 

 

Date Week L/T/A Sections covered in the slides/notes LO 

  
Jan 4 1 L0 Course organization + Chapter 1 – 1.1 to 1.11 –  Introduction I 1 

  
Jan 9 

2 

L1 Discussion –  Sustainable and holistic design methods 1, 2 

Jan 11 L2 Chapter 2 – 1.1 to 2.11 –  Review of flexural behaviour 1, 2 

Jan 12 
T1 Tutorial # 1 on L1, L2 – work session on A1 1, 2, 3 

A1  Assignment #1 (beams) – L1 to L4 –  due by the end of Jan 26 1, 2, 3 

  
Jan 16 

3 

L3 Chapter 3 – 3.1 to 3.13 –  Design of members under flexure 1 1, 2, 3 

Jan 18 L4 Chapter 3 – 3.14 to 3.25 –  Design of members under flexure 2 2, 3 

Jan 19 T2 Tutorial # 2 – L3, L4 – work session on A1 1, 2, 3 

  
Jan 23 

4 

L5 Chapter 4 – 4.1 to 4.13 –  Design of columns 1 1, 2, 3 

Jan 25 L6 Chapter 4 – 4.14 to 4.23 –  Design of columns 2 2, 3 

Jan 26 
T3 Tutorial # 3 – L5, L6 – work session on A2 1, 2, 3 

A2 Assignment #2 (columns) – L5 to L7 –  due by the end of Feb 9  1, 2, 3 

  
Jan 30 

5 

L7 Chapter 4 – 4.24 to 4.42   –  Design of columns 3  2, 3 

Feb 1 L8 Chapter 5 – 5.1 to 5.18 –  Shear behaviour design 1 1, 2, 3 

Feb 2 T4 Tutorial # 4 – L5 to L7 – work session on A2 1, 2, 3 

  
Feb 6 

6 

L9 Chapter 5 – 5.19 to 5.30 –  Shear behaviour design 2 2, 3 

Feb 8 L10 Chapter 5 – 5.31 to 5.45 –  Shear behaviour design 3 2, 3 

Feb 9 
T5 Tutorial # 5 – L8, L9, L10 – work session on A3 1, 2, 3 

A3 Assignment #3 (slabs) – L8 to L12 – due by end of Mar 1  1, 2, 3 

  
Feb 13 

7 

L11 Chapter 6 – 6.1 to 6.12 –  Shear behaviour design 4 2, 3 

Feb 15 L12 Chapter 6 – 6.13 to 6.31 –  Design of disturbed regions  1, 2 

Feb 16 T6 Tutorial # 6 – L11, L12 – work session on A3 1, 2, 3 

 
Feb 20 

8 

L13 Review for Midterm exam (L1 to L12) 1, 2, 3 

Feb 22 Midterm (L1 to L12) 1, 2, 3 

Feb 23 T7 Tutorial # 7 – Midterm solutions  1, 2, 3 

  
Feb 27 

9 

L14 Chapter 7 – 7.1 to 7.17 –  Design of two-way slabs 1 1, 2, 3 

Feb 29 L15 Chapter 7 – 7.18 to 7.34 – Design of two-way slabs 2 2, 3 

Mar 1 
T8 Tutorial # 8 – L14, L15 – work session on A4 1, 2, 3 

A4 Assignment #4 (footings) – L14 to L17 – due by end of Mar 22 1, 2, 3 

  
Mar 4 – Mar 8 Winter Reading Break  
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Date Week L/T/A Sections covered in the slides/notes LO 

  
Mar 12 

10 

L16 Chapter 8 – 8.1 to 8.11 –  Design of two-way slabs 3 2, 3 

Mar 14 L17 Chapter 8 – 8.12 to 8.22 –  Design of footings 1, 2, 3 

Mar 15 T9 Tutorial # 9 – L16, L17 – work session on A4 1, 2, 3 

  
Mar 19 

11 

L18 Chapter 9 – 9.1 to 9.11 –  Design of walls 1 1, 2, 3 

Mar 21 L19 Chapter 9 – 9.12 to 9.22 –  Design of walls 2 2, 3 

Mar 22 
T10 Tutorial # 10 – L18, L19 – work session on A5 1, 2, 3 

A5 Assignment #5 (walls) – L20 to L21 – due by the end of Apr 6 1, 2, 3 

  
Mar 26 

12 

L20 Chapter 10 – 10.1 to 10.11 –  Design of walls 3 2, 3 

Mar 28 L21 Chapter 11 – 11.1 to 11.52 –  Intro to prestressed concrete 1, 2 

Mar 29 T11 Tutorial # 11 – L20 – work session on A5  1, 2, 3 

  
Apr 2 

13 

L22 Discussion –  Sustainable and holistic design examples 1, 2 

Apr 4 L23 Preparation for the final exam – discussion on made-up solutions  1, 2, 3 

Apr 5 T12 Tutorial # 12 – Preparation for the final exam – solving exercises  1, 2, 3 

  
Apr 9 

14 

L24 Preparation for the final exam – solving exercises  1, 2, 3 

Apr 11 L25 Preparation for the final exam – Q&A session  1, 2, 3 

Apr 12 T13 Tutorial # 13 – Preparation for the final exam – solving exercises  1, 2, 3 

  
Apr 19 Final Exam (L1 to L22) 1, 2, 3 

  
 

 

 

 

 


