Materials Courses in Civil Engineering
CE 2512 MATERIALS FOR CIVIL ENGINEERS (4ch) – Undergraduate Course

Description in Calendar: The manufacture and use of Portland cement, concrete and concrete products. Structure, production, physical properties and use of ferrous and nonferrous metals, bituminous materials, wood and plastics. Preservation of materials. 

Prerequisite: CHE 2503 (Materials Science). 
CE 5503/6503 CONCRETE MATERIALS (4ch) – Undergraduate/Graduate Course

Description in Calendar: The structure and properties of cementitious materials and concrete will be studied, with particular emphasis being placed on durability, deterioration mechanisms, the development of high-performance concrete, and the use of chemical and mineral admixtures. Environmental issues and the application of service-life prediction and life cycle cost analysis methodologies in reinforced concrete design will also be discussed.

Prerequisite: CE 2512
CE 6563 REPAIR OF CONCRETE STRUCTURES (3ch) – Graduate Course


Description in Calendar: Issues related to the repair, maintenance and protection of concrete structures will be examined. Specific topics will include condition assessment (including non-destructive testing), diagnosing the cause of deterioration, monitoring performance, properties and selection of repair materials, repair methodologies, and protection of structures. The use of models and economic forecasting for selecting repair alternatives will be discussed.
CE 6573 ADVANCED CONCRETE MATERIALS (3ch) – Graduate Course


Description in Calendar: In this course students will be introduced to cement-based materials with special properties; the materials will include: (i) high-strength concrete, (ii) reactive-powder concrete, (iii) self-consolidating concrete, (iv) roller-compacted concrete, (v) shotcrete, (vi) controlled low-strength material (flowable fill), (vii) soil cement, (viii) fibre-reinforced concrete, (ix) tremie concrete and (x) macro-defect-free concrete. Students will select one or two topics and present a seminar explaining the fundamental concepts and properties of the selected material. They will also prepare a laboratory class to demonstrate the unique properties of the material. Grading will be based on the seminar and laboratory class prepared by individual students, and a quiz based on all the materials studied.

CE 6583 CHEMISTRY OF CEMENT AND CONCRETE (3ch) – Graduate Course
Description in Calendar: This course will comprise approximately 27 hours of lectures presented by a series of leading experts in cement and concrete chemistry. Students will attend a 5-day workshop held at the University of Toronto. Following the workshop, students will return to UNB and complete a take-home examination and conduct a research project that brings many of the components of the course together; the project will either involve experimental studies in the laboratory or a literature review. Grading will be based on the examination and the project report. The UNB course instructor is also an instructor of the Toronto workshop and he will attend the entire workshop and administer the exam and project components of the course at UNB. This course may be offered as a reading course on years when there is a demand, but no course is offered at the University of Toronto. 

CE 6593 ANALYTICAL TECHNIQUES FOR CEMENT AND CONCRETE (3ch) – Graduate Course
Description in Calendar: The study of cement and concrete material involves the use of a wide range of analytical techniques that are not part of a typical civil engineering curriculum. These include chemical and thermal analysis, x-ray diffraction, electron microscopy, x-ray microanalysis, calorimetry,  image analysis, petrographic microscopy, MRI, CT scanning, and the measurement of various parameters such as pore size, surface area, mass transport and electrical properties. Students will be introduced to a range of techniques and will learn their application and limitations with regards to cement and concrete materials. Students will also conduct some hands-on measurements using some of these techniques.

