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CIVIL ENGINEERING UNDERGRADUATE PROGRAM
COURSE DESCRIPTION AND SYLLABUS

	Course Title
	Code
	Semester
	T+L Hours
	Credit
	ECTS
	

	MATERIALS FOR SUSTAINABLE BUILT ENVIRONMENT
	CE 441
	7 / FALL
	3+0
	3
	5
	


	Prerequisite Courses
	


	Type
	Elective

	Language
	English

	Coordinator
	Assist.Prof. Yusuf Çağatay Erşan

	Instructor
	Assist.Prof. Yusuf Çağatay Erşan

	Adjunt
	None

	Aim
	Introducing the basics of the sustainability concept such as resource efficiency, circular economy and renewable resources to enhance students’ skills and knowledge for evaluating and improving sustainability of construction materials.

	Learning Outcomes
	· To clearly understand the fundamentals of sustainability concept and the need for its implementation to the built environment 
· To have the awareness of raw material issues and resource efficiency 
· To have the ability to effectively use the profound ecological knowledge for development of sustainable materials
· To have the ability to develop critical thinking for identification and solution of the environmental issues in a built environment 
· To have the knowledge on roadmaps, policies and practices that are prioritized in the course of sustainable development

	Course Content
	· Resources efficiency
· Environmental impact of the built environment 

· Basics of life cycle assessment 

· Circular economy and bioeconomy
· Ecological wisdom, biomimetics and bioinspiration
· Novel materials 

· Biopolymers in construction industry; 

· Living walls and CO2 sequestration. 

· Green building rating systems and policies.


	WEEKLY TOPICS AND PRELIMINARY STUDY

	Week
	Topic
	Preliminary Study

	1
	Introduction
	

	2
	Importance of a resource efficient civilization
	The relevant chapter from the textbook

	3
	Environmental impact of built environment
	The relevant chapter from the textbook

	4
	Basics of life cycle assessment
	A video document is provided for preliminary study

	5
	Transition from linear to circular economy and bioeconomy
	From a provided scientific article

	6
	Ecological wisdom
	The relevant chapter from other reference books, document is supplied

	7
	Biomimetics and bioinspired materials
	From a provided scientific article

	8
	Biomineralization and surface treatment
	From a provided scientific article

	9
	Self-healing and self-cleaning concrete
	From a provided scientific article

	10
	Biopolymers and bio-based admixtures in construction
	The relevant chapter from other reference books, document is supplied

	11
	Living walls and CO2 sequestration
	From a provided scientific article

	12
	Green roof technology
	From a provided scientific article

	13
	Bio-based insulation materials
	From a provided scientific article

	14
	LEED Green building rating system
	The relevant chapter from the textbook


	SOURCES

	Lecture Notes
	Lecture slides

	Other Sources
	Course Textbook: Charles Kibert, Sustainable Construction: Green Building Design and Delivery, 4th Edition, 2016, Wiley

Additional Material:
Construction Biotechnology, Viktor Stabnikov, Volodymyr Ivanov, Springer, 2017

Sustainable materials with both eyes open, Julian M. Allwood, Mark A. Carruth, Jonathan M. Jullen, UIT Cambridge, Cambridge, 2012

Evaluating Sustainable Development in The Built Environment, Peter S. Brandon, Patrizia Lombardi, Wiley-Blackwell, 2011

Fernando Pacheco-Torgal, Luisa F. Cabeza, João Labrincha, Aldo Giuntini de Magalhaes (editors). (2014). Eco-efficient Construction and Building Materials. Life Cycle Assessment (LCA), Eco-Labelling and Case Studies. Woodhead Publishing.
The Ecology of Building Materials, Bjørn Berge, Architectural Press, UK, 2000


	COURSE MATERIALS SHARING

	Documents
	 Lecture notes, slides, scientific articles, video data, guidelines 

	Homeworks
	 In total, five assignments will be given to the students 

	Exams
	1 Midterm and 1 Final Exam


	EVALUATION SYSTEM

	SEMESTER STUDY
	NUMBER
	CONTRIBUTION

	Midterm
	1
	30

	Homework
	5
	15

	Quizes
	8
	15

	SUB-TOTAL
	
	60

	Contribution of Semester Study
	
	60

	Contribution of Final Exam 
	1
	40

	TOTAL
	 
	100


	Course Category 

	Sciences and Mathematics
	35%

	Engineering 
	65%

	Social Sciences
	0%


	RELATIONSHIPS BETWEEN LEARNING OUTCOMES AND PROGRAM QUALIFICATIONS

	No
	Program Qualifications
	Contribution Level

	
	
	1
	2
	3
	4
	5
	

	1
	An ability to apply knowledge of mathematics and science on engineering problems.
	
	
	
	x
	
	

	2
	An ability to conduct civil engineering experiments and analyze and interpret the resulting data.
	x
	
	
	
	
	

	3
	An ability to design a system, component, or process in civil engineering context.
	
	
	
	x
	
	

	4
	An ability to recognize, formulate and solve complex engineering problems.
	
	 
	x
	
	
	

	5
	An ability to communicate efficiently.
	
	
	
	
	x
	

	6
	Ability to explain basic concepts in management, business, public policy, and leadership.
	
	
	x
	
	
	

	7
	An ability to act individually and to function in multi-national and multi-disciplinary teams.
	
	
	
	
	x
	

	8
	Knowledge on global and contemporary issues.
	
	
	
	
	x
	

	9
	An insight of ethical and professional responsibility.
	
	
	
	x
	
	

	10
	An ability to take part in life-long learning.
	
	x
	
	
	
	


*Increasing from 1 to 5. 

	ECTS / WORK LOAD TABLE

	Activities
	Number
	Duration
(Hours)
	Total Work
Load

	Course Length (includes exam weeks: 16x total course hours)
	14
	3
	42

	Out-of-class Study Time (Pre-study, practice)
	14
	3
	42

	Quizes
	8
	2
	16

	Homework
	5
	4
	20

	Midterm
	1
	10
	10

	Final Exam
	1
	20
	20

	Total Work Load
	
	
	150

	Total Work Load / 30
	
	
	150/30

	Course ECTS Credit
	
	
	5


