Construction Technology, Grade 12, College Preparation, TCJ4C

Construction Technology, (TCJ4C)

Grade 12, College Preparation

This course focuses on advanced residential construction, more complex construction systems, and the introduction of heavy construction related to commercial, industrial, and/or recreational construction. Students will learn about the tools, materials, equipment, and methods used in the light and heavy construction industries; structural analysis and design; presentation and working drawings; and auxiliary systems. They will also estimate materials and labour costs; study industry standards and building codes; consider health and safety issues; and explore energy conservation, careers, and the impact of construction technology on society and the environment.

Prerequisite: Construction Technology, Grade 11, College Preparation
	The Ontario Curriculum

	Theory and Foundation

	Overall Expectations

	TFV.01 • apply the design process to develop solutions, products, processes, or services in response to complex challenges or problems in construction technology; 

	TFV.02 • explain advanced techniques, including computer applications, used to visualize, analyse, describe, and present designs of, and to construct, buildings and other structures (e.g., presentation and working drawings); 

	TFV.03 • describe the properties of natural and manufactured building materials, processes, and finishes; 

	TFV.04 • identify the building codes, regulations, and standards governing construction projects;

	TFV.05 • describe appropriate building construction techniques; construction systems (electrical, mechanical, structural); and the building materials, tools, and equipment used in the construction industry.

	The Design Process 

	TF1.01 – explain how a human need or want can be met through a new or improved product;

	TF1.02 – apply the following steps of the design process to solve a variety of construction technology challenges or problems:

· identify what has to be accomplished (the problem);

· gather and record information, and establish a plan of procedures; 

· brainstorm a list of as many solutions as possible; 

· identify the resources required for each suggested solution, and compare each solution to the design criteria, refining and modifying it as required; 

· evaluate the solutions (e.g., by testing, modelling, and documenting results) and choose the best one; 

· produce presentation and working drawings, sketches, graphics, mathematical and physical models, or a prototype of the best solution; 

· evaluate the prototype and determine the resources, including computer applications, required to produce it; 

· communicate the solution, using one or more of the following: final drawings, graphs, charts, sketches, technical reports, electronic presentations, flow charts, mock-ups, models, prototypes, and so on; 

· obtain feedback on the final solution and repeat the design process if necessary to refine or improve the solution.

	Building Materials and Methods

	TF2.01 – describe the properties (physical, mechanical, structural, and thermal) of natural and manufactured building materials; 

	TF2.02 – describe the processes used to manufacture and prepare a variety of products (e.g., concrete and masonry, steel and metal products, gypsum, glass, plastics) used in the construction industry; 

	TF2.03 – describe the materials, and methods of applying them, used in various construction components (e.g., footings, foundations, floors, walls, roofs, windows, doors, millwork, interior and exterior finishes, hardware); 

	TF2.04 – identify a variety of building materials, construction techniques, architectural styles and details, and engineering features used in different construction projects; 

	TF2.05 – identify the insulation value of a variety of building materials; 

	TF2.06 – identify and explain the building codes, regulations, and standards applicable to construction projects.

	Electrical, Mechanical, and Structural Systems 

	TF3.01 – describe the operating principles of basic electrical, plumbing, heating, ventilation, and air-conditioning systems used in construction projects; 

	TF3.02 – use the terminology, symbols, industry standards, codes, regulations, and conventions related to the electrical, mechanical, and structural systems of a construction project; 

	TF3.03 – describe the types of loads and structural support members for footings, foundations, floors, walls, roofs, framing systems, bearing walls, columns, beams, lintels, and other parts of construction systems; 

	TF3.04 – describe the loads and the weight of materials, forces, and stresses for a variety of construction projects.

	Skills and Processes

	Overall Expectations

	SPV.01 • demonstrate an understanding of design process skills by applying them to a variety of construction projects; 

	SPV.02 • interpret technical data, building codes, regulations, standards, specifications, and other construction resources; 

	SPV.03 • describe advanced residential and heavy construction systems, and demonstrate the appropriate technical skills for using the tools, equipment, and materials required to build the various components of a construction project; 

	SPV.04 • demonstrate the mathematical skills required to calculate the estimated cost of a construction project and the heat loss or gain for the project; 

	SPV.05 • describe a construction company’s personnel, documents, and management structure.

	Design, Planning, and Communication Skills 

	SP1.01 – design (using effective brainstorming techniques), plan, and implement the best solutions for a variety of construction projects; 

	SP1.02 – apply design principles to, and identify good planning characteristics of, construction projects; 

	SP1.03 – research, document, and use resources applicable to construction projects such as technical data, charts, tables (e.g., on the strength, properties, and insulation values of materials), reports, zoning by-laws, and building codes, regulations, and standards; 

	SP1.04 – produce appropriate presentation and working drawings (including perspectives, floor plans, elevations, sections, and details), using traditional and computer-assisted methods, to meet client needs for a variety of construction projects; 

	SP1.05 – produce working drawings that accurately replicate the architectural features of a building; 

	SP1.06 – evaluate construction projects in relation to predetermined specifications; 

	SP1.07 – establish work schedules for a construction project; 

	SP1.08 – describe the electrical and mechanical system needs for construction projects, taking into consideration client needs and industry codes, regulations, and standards;

	SP1.09 – design, and install when possible, the mechanical systems of a building project (including the electrical, plumbing, heating, ventilation, and air-conditioning systems) in accordance with building codes, regulations, and standards.

	Building and Materials Application Skills

	SP2.01 – evaluate commercial property with respect to important design considerations (e.g., location according to type and use of building, services, zoning restrictions, and building codes, regulations, and standards); 

	SP2.02 – identify the major considerations related to the footings for a construction project;

	SP2.03 – identify the features included in a foundation plan for a construction project;

	SP2.04 – describe the components of a floor structure and estimate the quantities of materials required;

	SP2.05 – identify structural elements of various construction projects or systems and explain the methods of construction and their advantages and disadvantages (e.g., wood structure using post and beam construction vs. traditional framing; steel frame structure vs. reinforced and precast concrete and masonry structures); 

	SP2.06 – explain the mechanical systems used in a construction project;

	SP2.07 – describe various systems that allow movement within industrial, commercial, and public buildings (e.g., elevators, stairs, ramps, escalators);

	SP2.08 – compare a variety of types of windows and doors used in construction projects;

	SP2.09 – compare different construction techniques, building materials, and finishes used in construction projects;

	SP2.10 – identify new building materials, tools, equipment, and techniques used in the construction industry;

	SP2.11 – complete a construction project using a variety of tools and equipment for calculating and laying out;

	SP2.12 – explain the reasons for selecting the structure and materials for a particular project;

	SP2.13 – calculate the correct sizes of the structural members (e.g., footings, floors, walls, roofs, beams, columns) required for a construction project.

	Estimates, Specifications, and Management Skills 

	SP3.01 – prepare a materials list for a construction project; 

	SP3.02 – describe the units of measurement applicable to a variety of building products and materials used for complex construction projects; 

	SP3.03 – prepare a detailed, accurate estimate of the quantities of materials and costs of a building project, using conventional and computer-aided resources, charts, tables, technical data, and working drawings; 

	SP3.04 – calculate correctly heat gain, loss, or transfer and system capabilities in the design of heating, ventilating, and air-conditioning systems; 

	SP3.05 – describe a variety of types and sources of heating, cooling, and electrical systems; 

	SP3.06 – describe the organization, documents (e.g., work schedules, estimates), and management of a small construction company; 

	SP3.07 – identify and describe the roles of a variety of personnel involved in the construction industry (e.g., architects, engineers, lawyers, accountants, journey people, technicians, technologists, labourers); 

	SP3.08 – prepare documentation of all aspects of a construction project, including the process followed to obtain approval for a building permit and legal and contractual agreements with owners, architects, and subtrades. 

	Impact and Consequences

	Overall Expectations

	ICV.01 • explain the impact of the construction industry on the economy, on society, and on the environment; 

	ICV.02 • evaluate construction projects in terms of efficiency and needs; 

	ICV.03 • apply health and safety legislation; general shop and site safety rules; and rules specific to the safe use of materials, tools, and equipment; 

	ICV.04 • identify careers in construction technology and the skills, education, and training each requires.

	Economic, Social, and Environmental Impacts

	IC1.01 – describe natural and manufactured construction materials and the short- and long-term impact of their use on the environment; 

	IC1.02 – describe the economic and social impact of the activities of the construction industry; 

	IC1.03 – describe a number of ways of reducing negative environmental and social impacts through the choice of particular energy sources (e.g., alternative forms of heating such as the use of solar energy or heat pumps), materials, or products for construction projects; 

	IC1.04 – explain modifications to a building project that would improve its quality and value;

	IC1.05 – identify factors to consider in community planning (e.g., population density, ecological and environmental factors).

	Health and Safety

	IC2.01 – identify hazards related to the materials, processes, and equipment used in a construction work environment; 

	IC2.02 – demonstrate safe shop practices when using hand and power tools, materials, and equipment; 

	IC2.03 – describe the basic health and safety needs of workers on construction sites; 

	IC2.04 – explain the need for, and apply where appropriate, health and safety laws and regulations; 

	IC2.05 – identify safety codes, regulations, and standards applicable to construction projects and the workplace; 

	IC2.06 – explain health and safety legislation and practices related to the construction industry such as the Workplace Hazardous Materials Information System (WHMIS), the Worker’s Compensation Act, the Ontario Building Code, and local by-laws; 

	IC2.07 – handle hazardous materials in accordance with the Workplace Hazardous Materials Information Systems (WHMIS) guidelines.

	Education, Training, and Career Opportunities

	IC3.01 – identify career opportunities in a variety of sectors of the construction industry;

	IC3.02 – describe the education and training required for employment in construction-related careers;

	IC3.03 – identify postsecondary programs in construction technology and their admission requirements;

	IC3.04 – explain the importance of lifelong learning for someone choosing a career in the construction field.
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