Lesson Plan			Roof Types & Terminology
General Carpenter Apprenticeship		Level II

In this lesson, you will learn the names of the different types of roofs that are used in Residential Construction.  You will learn to define the various roof framing terms that will be used in subsequent lessons to determine the lengths and angles of roof framing components.
Roof Types, Components, and Terminology
Roofs may be framed in a stick-built fashion using rafters and ridge boards, or they may be framed with trusses. Trusses will be discussed later, in lesson 2. Careful thought and patience are required for a carpenter who wants to become proficient at roof framing. Knowledge of diverse roof types and the associated terms are essential to framing roofs. Carpenters demonstrate their craftsmanship when constructing a roof frame.
Roof Types
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Gable Roof:  The gable roof is the most common roof style. Two sloping roof surfaces meet at the top. They form triangular shapes at each end of the building called gables.
Shed Roof: The shed roof slopes in one direction. It is sometimes referred to as a lean-to. It is commonly used on additions to existing structures. It is also used extensively on contemporary homes.
Hip Roof: The hip roof slopes upward to the ridge from all walls of the building. This style is used when the same overhang is desired all around the building. The hip roof eliminates construction of gable ends.
Intersecting Roof: An intersecting roof is required on buildings that have wings. Where two roofs intersect, valleys are formed. This requires several types of rafters.
Gambrel Roof: The gambrel roof is a variation of the gable roof. It has two slopes on each side instead of one. The lower slope is much steeper than the upper slope. It is framed somewhat like two separate gable roofs.
Mansard Roof: The mansard roof is a variation of the hip roof. It has two slopes on each of the four sides. It is framed somewhat like two separate hip roofs.
Butterfly Roof: The butterfly roof is an inverted gable roof. It resembles two shed roofs with their low ends placed against each other.
Other Roofs: Other roof styles are a combination of the styles just mentioned. The shape of the roof can be one of the most distinctive features of a building.  For gazebo and feature roofs that are placed on structures that are not rectangular, the skills and knowledge that are acquired from framing roofs over rectangular buildings will simply be need to be extended.




Roof Frame Members
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A roof frame may consist of a ridgeboard and common, hip, or valley rafters. It may also have hip jacks, valley jacks, cripple jack rafters, collar ties, and gable end studs. Each of these components may be laid out and cut using similar mathematical principles and theory. Rafters are the sloping members of the roof that support the roof covering.
Ridgeboard: The ridgeboard is the uppermost member of a roof. Although not absolutely necessary, the ridgeboard simplifies the erection of the roof. It provides a place for the upper ends of rafters to be secured before the sheathing is applied.
Common Rafters: Common rafters are so named because they are the most common rafter. They make up the major portion of the roof, spanning from the ridgeboard to the wall. They extend at right angles from the plate to the ridge. They are used as a basis or starting point for all other rafters.
Hip Rafters: Hip rafters form an intersection of two roof sections. They project out from the roof plane forming an outside corner. They usually run at a 45-degree angle to the plates.
Valley Rafters: Valley rafters also create the intersection of two roof sections but project inward, forming an inside corner. Valley and hip rafters are similar in theory and layout.
Jack Rafters: Jack rafters come in three types: hip jacks, valley jacks, and cripple jacks. They are essentially common rafters that are cut shorter to land on a hip, valley, or both.
Collar Ties: Collar ties are horizontal members that add strength to the common rafter. They are raised and shortened ceiling joists.
Gable End Studs: Gable end studs form the wall that closes in the triangular wall area under a gable roof.

Understanding rafters can be confusing at first, and it may take some time to become comfortable with rafters. The various types have similarities and differences that make them unique. All rafters except the valley jack start from the wall plate. All rafters except the hip jack land on the ridge. Hip and valley rafters have longer lengths and tails because they are not parallel to the other rafters. They run at an angle from the plate to the ridge.

Roof Framing Terms
Roof framing theory has many terms. Successful roof construction begins with understanding these terms. They are defined as follows and most are illustrated in the figure below. The unit run is always a fixed number. A carpenter can always expect the total span and unit rise to be given. The others terms and measurements are marked with a square or calculated. These terms will also be discussed in more detail in later lessons.
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The terms associated with roof theory.
Unit Run: The unit run is a standardized horizontal distance. It is the number that is used as a base for the roof angle, and it is a horizontal distance under a rafter. This distance is always 12 inches for a common rafter. It is 16.97 inches (or 17 inches) for hip and valley rafters. In metric roof framing the standard unit run is 250 mm for the common rafter and 353.6 mm (or 354 mm) for the hip and valley rafter.
Total Span: The total span of a roof is the horizontal distance covered by the roof. This is usually the width of the building measured from the outer faces of the framing.
Unit Rise: The unit rise is the number of inches the roof will rise vertically for every unit of run. For example, if the unit rise is 6 then a common rafter will rise 6 inches for every 12 inches it covers horizontally. This number is typically shown on a triangular symbol that is found on elevations and section views. Similarly in metric, the unit rise is the number of millimetres the roof will rise for every 250 mm of run. For example, if the unit rise is 125, the common rafter will rise 125 mm for every 250 mm it runs horizontally.
Total Run: The total run of a rafter is the total horizontal distance over which the rafter slopes. This is usually one-half the span of the roof.
Total Rise: The total rise is the vertical distance that the roof rises from plate to ridge. Total rise may be calculated by multiplying the unit rise by the number of units of run of the rafter. For example, if the unit rise is 6 and the run is 13 feet, the number of unit runs is 13, and then the total rise is 6 × 13 = 78 inches. This measurement is not to the top of the rafter, but rather to some point inside the rafter.
A metric example would be a roof with a run of 4000 mm (4000 ÷ 250 = 16 unit runs). A unit rise of 125 will have a total rise of 125 mm × 16 or 2000 mm.
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A bird’s mouth is a notch for the rafter to sit on the wall.
Theoretical Line Length: The line length of a rafter is the length of the rafter from the plate to the ridge. It is the hypotenuse (longest side) of the right triangle formed by the total run as the base and the total rise as the vertical leg. Line length gives no consideration to the thickness or width of the framing stock.
Unit Length: Unit length is the length of rafter needed to cover a horizontal distance of one unit of run. It is the hypotenuse of a right triangle formed by the unit run and unit rise.
Pitch: The pitch of a roof is a fraction. It indicates the amount of incline of a roof. The pitch is found by dividing the rise by the span. For example, if the span of the building is 32 feet and total rise is 8 feet, then 8 divided by 32 is , which reduces to ¼. The roof is then said to have a ¼ pitch. A roof with a span of 8000 mm and a total rise of 2000 mm will have a pitch of 2000 ÷ 8000 or a ¼ pitch.
Slope: Slope is the common term used to express the angle of a roof. It is stated as the unit rise over the unit run. For example, if the unit rise is 4 inches and the unit run is always 12 inches, then the slope is said to be 4 in 12. If the unit rise is 100 mm and the slope is rise over run, the slope is 100/250 or 1:2.5 or 1 in 2.5.
Bird’s Mouth: Bird’s mouth is the term used to refer to the notch cut in a rafter. This is done to make the rafter sit securely on the wall plate so that it can be adequately fastened.
Rafter Stand: Rafter stand or Height above Plate (HAP) refers to the part of the rafter stock that remains after the Bird's Mouth has been notched out.  This distance is measured vertically (plumb).
Plumb Line: A plumb line is any line on the rafter that is vertical when the rafter is in position. There is a plumb line at the ridge, at the wall plate, and usually at the end of the tail. They are marked using a square. A framing square is marked along the tongue. A speed square is marked along the edge of the square where the inch ruler is located.
Level Line: A level line is any line on the rafter that is horizontal when the rafter is in position. It is marked along the blade of the framing square when laying out level cuts on rafters. A speed square is marked along the long edge of the square where the degree scale is located after lining up the alignment guide with the plumb line.
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Scaling the line length of the common rafter.
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ROOF FRAMING TERMS. 

N.B.  Rafter Stand is the Vertical Height Above the Wall Plate (HAP) 
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