
          
            
       
 
 
 
 
 
 
 
 
 
 
DUTY TITLE: 900 FRAMING - ROOF CONSTRUCTION 
 
COURSE TITLE:  Carpentry 
 
COURSE CIP CODE: 46.0201 
 
POS TASKS:  
 
901  Determine fastening methods used during roof construction. 

902  Demonstrate the ability to properly install fasteners used in roof construction. 

903  Demonstrate the ability to properly measure, layout, cut and install a ridge-board. 

904  Demonstrate the ability to properly measure, layout, cut and install hip, jack and 

truss rafters. 

905  Demonstrate the ability to properly measure, layout, cut and install roof trusses. 

906  Demonstrate the ability to properly measure, layout, cut and install brace roof 

trusses. 

907  Demonstrate the ability to properly measure, layout, cut and install roof sheathing. 

908  Demonstrate the ability to properly measure, layout, cut and install roof openings. 

909  Demonstrate the ability to properly measure, layout, cut, frame and install dormers. 
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PUPOSE: Carpenters must have extensive knowledge on how to build roofs.  The 
industry has been relying on trusses for decades however this does not exclude the 
carpenter from being able to build a roof using rafters. 
  
 
NOCTI: 
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PENNSYLVANIA CORE STANDARDS: 
 
Pennsylvania Core Standards for Writing for Technical Subjects Standard 3.6 
CC.3.6.9-10.A.Write arguments focused on discipline-specific content. 
CC.3.6.9-10.B.Write informative/explanatory texts, including the narration of historical 
events, scientific procedures/ experiments, or technical processes. 
CC.3.6.9-10.C.Produce clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose, and audience. 
CC.3.6.9-10.D.Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach, focusing on addressing what is most significant for a 
specific purpose and audience. 
CC.3.6.9-10.E.Use technology, including the Internet, to produce, publish, and update 
individual or shared writing products, taking advantage of technology’s capacity to link 
to other information and to display information flexibly and dynamically. 
CC.3.6.9-10.F.Conduct short as well as more sustained research projects to answer a 
question (including a self-generated question) or solve a problem; narrow or broaden the 
inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
CC.3.6.9-10.G.Gather relevant information from multiple authoritative print and digital 
sources, using advanced searches effectively; assess the usefulness of each source in 
answering the research question; integrate information into the text selectively to 
maintain the flow of ideas, avoiding plagiarism and following a standard format for 
citation. 
CC.3.6.9-10.H.Draw evidence from informational texts to support analysis, reflection, 
and research. 
CC.3.6.9-10.I.Write routinely over extended time frames (time for reflection and 
revision) and shorter time frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences. 
CC.3.6.11-12.A.Write arguments focused on discipline-specific content. 
CC.3.6.11-12.B.Write informative/explanatory texts, including the narration of historical 
events, scientific procedures/ experiments, or technical processes. 
CC.3.6.11-12.C.Produce clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose, and audience. 
CC.3.6.11-12.D.Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach, focusing on addressing what is most significant for a 
specific purpose and audience. 
CC.3.6.11-12.E.Use technology, including the Internet, to produce, publish, and update 
individual or shared writing products in response to ongoing feedback, including new 
arguments or information. 
CC.3.6.11-12.F.Conduct short as well as more sustained research projects to answer a 
question (including a self-generated question) or solve a problem; narrow or broaden the 
inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
CC.3.6.11-12.G.Gather relevant information from multiple authoritative print and digital 
sources, using advanced searches effectively; assess the strengths and limitations of each 
source in terms of the specific task, purpose, and audience; integrate information into the 
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text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on 
any one source and following a standard format for citation. 
CC.3.6.11-12.H.Draw evidence from informational texts to support analysis, reflection, 
and research. 
CC.3.6.11-12.I.Write routinely over extended time frames (time for reflection and 
revision) and shorter time frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences. 
 
Pennsylvania Core Standards for Reading for Technical Subjects Standard 3.5 
CC.3.5.9-10.A.Cite specific textual evidence to support analysis of science and technical 
texts, attending to the precise details of explanations or descriptions. 
CC.3.5.9-10.B.Determine the central ideas or conclusions of a text; trace the text’s 
explanation or depiction of a complex process, phenomenon, or concept; provide an 
accurate summary of the text. 
CC.3.5.9-10.C.Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks, attending to special 
cases or exceptions defined in the text. 
CC.3.5.9-10.D.Determine the meaning of symbols, key terms, and other domain-specific 
words and phrases as they are used in a specific scientific or technical context relevant to 
grades 9–10 texts and topics. 
CC.3.5.9-10.E.Analyze the structure of the relationships among concepts in a text, 
including relationships among key terms (e.g., force, friction, reaction force, energy). 
CC.3.5.9-10.F.Analyze the author’s purpose in providing an explanation, describing a 
procedure, or discussing an experiment in a text, defining the question the author seeks to 
address. 
CC.3.5.9-10.G.Translate quantitative or technical information expressed in words in a 
text into visual form (e.g., a table or chart) and translate information expressed visually or 
mathematically (e.g., in an equation) into words. 
CC.3.5.9-10.H.Assess the extent to which the reasoning and evidence in a text support 
the author’s claim or a recommendation for solving a scientific or technical problem. 
CC.3.5.9-10.I.Compare and contrast findings presented in a text to those from other 
sources (including their own experiments), noting when the findings support or contradict 
previous explanations or accounts. 
CC.3.5.9-10.J.By the end of grade 10, read and comprehend science/technical texts in the 
grades 9–10 text complexity band independently and proficiently. 
CC.3.5.11-12.A.Cite specific textual evidence to support analysis of science and 
technical texts, attending to important distinctions the author makes and to any gaps or 
inconsistencies in the account. 
CC.3.5.11-12.B.Determine the central ideas or conclusions of a text; summarize complex 
concepts, processes, or information presented in a text by paraphrasing them in simpler 
but still accurate terms. 
CC.3.5.11-12.C.Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks; analyze the specific 
results based on explanations in the text. 
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CC.3.5.11-12.D.Determine the meaning of symbols, key terms, and other domain-
specific words and phrases as they are used in a specific scientific or technical context 
relevant to grades 11–12 texts and topics. 
CC.3.5.11-12.E.Analyze how the text structures information or ideas into categories or 
hierarchies, demonstrating understanding of the information or ideas. 
CC.3.5.11-12.F.Analyze the author’s purpose in providing an explanation, describing a 
procedure, or discussing an experiment in a text, identifying important issues that remain 
unresolved. 
CC.3.5.11-12.G.Integrate and evaluate multiple sources of information presented in 
diverse formats and media (e.g., quantitative data, video, multimedia) in order to address 
a question or solve a problem. 
CC.3.5.11-12.H.Evaluate the hypotheses, data, analysis, and conclusions in a science or 
technical text, verifying the data when possible and corroborating or challenging 
conclusions with other sources of information. 
CC.3.5.11-12.I.Synthesize information from a range of sources (e.g., texts, experiments, 
simulations) into a coherent understanding of a process, phenomenon, or concept, 
resolving conflicting information when possible. 
CC.3.5.11-12.J.By the end of grade 12, read and comprehend science/technical texts in 
the grades 11–12 text complexity band independently and proficiently. 
 
Pennsylvania Core Standards for Mathematics Standard 2.1 
CC.2.1.HS.F.2  Apply properties of rational and irrational numbers to solve real world or 
mathematical problems. 
CC.2.1.HS.F.4 Use units as a way to understand problems and to guide the solution of 
multi-step problems. 
CC.2.1.HS.F.5 Choose a level of accuracy appropriate to limitations on measurement 
when reporting quantities. 
CC.2.1.HS.F.6  Extend the knowledge of arithmetic operations and apply to complex 
numbers. 
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REVISION:    9/2016 
 
CERTIFICATION:   NAHB HBI CERTIFICATION 

DIRECTIONS and PROCEDURES: 

1. Take the Pre-Test 

2. Read the complete module 

3. Complete the following procedure steps 

4. Read all of chapter 12 in the RCA Carpentry Text 

5. Complete the first 2 sections of the KWL worksheet 

6. Define the vocabulary words listed below 

7. Take notes during theory class. 

8. Complete the job sheets in the job sheet packet 

9. Complete the performance assessments in the performance assessment packet 

10. Pass the Post-Test with a minimum score of 70% 

11. Complete the final box of the KWL worksheet 

LITERACY ASSIGNMENT: KWL Worksheet at the end of packet 
 
PERFORMANCE OBJECTIVE: 
Given the necessary module and information, the student should be able to:  
Determine fastening methods used during roof construction.  Demonstrate the ability to 
properly install fasteners used in roof construction.  Demonstrate the ability to properly 
measure, layout, cut and install a ridgeboard, hip, jack and truss rafters. Install roof 
trusses and brace roof trusses. Demonstrate the ability to properly measure, layout, cut 
and install roof sheathing, roof openings and install dormers.  The knowledge will be 
evidenced by practical application and by scoring 70% percent or higher on the unit test. 
 
This will be accomplished through the use of: 

Theory in the classroom 
Demonstrations by the instructor 
Both graded and non-graded job assignments relating to the mastery of the POS 
tasks 

 Written unit test 
 Performance assessments to rate the students competency of the tasks 
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SAFETY: 
Safety rules and regulations of the carpentry trade as well as any applicable OSHA 
standards and appropriate PPE. 
 

STUDENT ACCOMMODATIONS: 

Students who are in need of accommodations will receive the following: 

 Presentation accommodations 

 Setting accommodations 

 Response accommodations 

 Timing/Scheduling accommodations 

 

REFERENCES: 
 
1.  Residential Construction Academy text:  Basic Principles for Construction 
 
2.  Residential Construction Academy text:  Carpentry 
 
Images from: 
 
Basic Principles for Construction: eResource cd 
 
 
RCA Carpentry Textbook 
 
 Vogt, Floyd.  Carpentry.  New York:  Thompson Delmar Learning, 2003 
 
RCA Carpentry E-resource CD 
 
 Vogt, Floyd.  Carpentry.  New York:  Thompson Delmar Learning, 2003 
 
RCA Carpentry Instructor’s Resource Guide 
 
 Vogt, Floyd.  Carpentry.  New York:  Thompson Delmar Learning, 2003 
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EQUIPMENT & SUPPLIES: 
 

1. Module 

2. Student notebook 

3. Text-book RCA Carpentry 

4. Job sheets packet 

5. Student performance assessment packet 

6. Building plans 

7. 2x6 Rafter material 

8. 2x6 Ceiling joist material 

9. 8d sinker nails 

10. 10d sinker nails 

11. 2x6 Sub-fascia material 

12. 2x8 Ridge board material 

13. Carpentry Shop 

14. Post-Test 
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Name___________________ 
 

Roof Framing Pre-Test 
 

 

Multiple Choice 
Identify the letter of the choice that best completes the statement or answers the question. 

 
____ 1. The ridge of a ____ roof is off center. It is formed with common rafters, with a different run on 

each side. 
a. hip c. shed 
b. gable d. salt-box 
 
 

____ 2. Rafter tables are stamped onto the side of most ____. 
a. speed squares c. combination squares 
b. framing squares d. sliding t-bevel 
 
 

____ 3. To find the common difference in the length of the gable stud, multiply the stud spacing, in feet, 
by the ____. 
a. unit run of the roof c. unit triangle 
b. unit rise of the roof d. line length of the rafter 
 
 

____ 4. The common difference in the length of the gable studs for a building with a unit rise of 9 inches 
and a stud spacing of 16" OC is ____. 
a. 9" c. 16" 
b. 12" d. 24" 
 
 

____ 5. The common difference in the length of the gable studs for a building with a unit rise of 6" and a 
stud spacing of 24" OC is ____. 
a. 9" c. 16" 
b. 12" d. 24" 
 
 

____ 6. What is the line length of a common rafter with a unit rise of 6" and a run of 16'? (The length of 
the common rafter per foot of run for a 6" unit rise is 13.42".) 
a. 214-3/4" c. 214-1/2 
b. 244-3/4" d. 244-1/2" 
 
 

____ 7. To convert feet to inches, one must ____. 
a. divide the foot measurement by 12 c. divide the foot measurement by 16 
b. multiply the foot measurement by 12 d. multiply the foot measurement by 16 
 
 

____ 8. To convert fractions of an inch to a decimal equivalent, one must ____. 
a. divide the numerator (top) by the denominator (bottom) 
b. divide the denominator (bottom) by the numerator (top) 
c. multiply the numerator (top) by the denominator (bottom) 
d. Multiply the fraction by 12 
 
 

____ 9. To convert a decimal equivalent that is less than 1 to a fraction, one must first ____. 
a. multiply the decimal by 12 c. divide the decimal by 12 
b. multiply the decimal by 16 d. divide the decimal by 16 
 
 

____ 10. What is the line length of a common rafter that has a unit rise of 9" and a run of 10'? (The length 
of a common rafter per foot of run for a 9" unit rise is 15".) 
a. 12' - 5" c. 9' - 4-1/2" 
b. 12' - 6" d. 9' - 3-3/4" 
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____ 11. What is the line length of a hip rafter with a unit rise of 8" when the span of the building is 20'? 
(The length of a hip rafter per foot of run for a rafter with a unit rise of 8" is 18.76".) 
a. 375-3/16" c. 187-5/8" 
b. 150-1/16" d. 160" 
 
 

____ 12. Plywood and other rated roof panels are laid with their face grain running ____ to the 
rafters/trusses for greater strength. 
a. parallel c. diagonally 
b. perpendicular d. all of the above 
 
 

____ 13. Roof sheathing panels are installed so that their end joints are ____. 
a. aligned c. diagonally braced 
b. staggered d. a and c 
 
 

____ 14. Nails on plywood or other roof sheathing panels are spaced ____ apart on the ends and ____ apart 
on intermediate supports. 
a. 12", 12" c. 6", 12" 
b. 12", 16" d. 4", 8" 
 

 
Matching 

 
Match the roof type with its description. 
a. gable roof e. intersecting roof 
b. shed roof f. butterfly roof 
c. gambrel roof g. mansard roof 
d. hip roof 
 

 

____ 15. an inverted gable roof 

 

____ 16. slopes in one direction 

 

____ 17. two sloping roof surfaces meet at the top 

 

____ 18. combination of gambrel and hip roof 

 

____ 19. slopes upward to the ridge from all walls of the building 

 

____ 20. where two roofs intersect and valleys are formed 

 

____ 21. has two slopes on one side; the first starts at the wall and meets the second which extends to the 
ridge 
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Match each roof framing term with its definition. 
a. span g. unit triangle 
b. run h. unit run 
c. rise i. pitch 
d. ridge j. plumb line 
e. unit rise k. level line 
f. line length 
 

 

____ 22. any horizontal line on a rafter when it is in position 

 

____ 23. the ratio of rise to the span of the roof 

 

____ 24. a small right triangle found on a set of prints stating the rafters’ run and rise 

 

____ 25. usually, the span of the building 

 

____ 26. typically, half the span 

 

____ 27. the length of the rafter measured from the seat cut to the ridge 

 

____ 28. the distance that the roof rises vertically for every unit of run 

 

____ 29. the horizontal member that forms the highest point of the rafters and secures the upper end of the 
rafters 

 

____ 30. 12" for a common rafter and 16.97 for hip and valley rafters 

 

____ 31. any line that is vertical when the rafter is in position 

 

____ 32. the vertical distance the roof rises 

 
Match the type of rafter with its definition. 
a. common rafter d. valley jack rafter 
b. hip rafter e. valley cripple jack rafter 
c. valley rafter f. hip-valley cripple jack rafter 
 

 

____ 33. a rafter running between two valley rafters 

 

____ 34. a short rafter running parallel to the common rafters, cut between hip and valley rafters 

 

____ 35. the rafter placed at the intersection of two roof slopes in interior corners 

 

____ 36. a rafter running between the valley rafter and the ridge 

 

____ 37. a rafter running perpendicular to the wall and ridge, extending from the wall to the ridge 

 

____ 38. extends diagonally from and outside corner of the building to the ridge 

 
Match the type of cut to its definition. 
a. tail cut d. level cut 
b. cheek cut e. seat cut or bird’s mouth 
c. plumb cut 
 

 

____ 39. any cut that is horizontal when the rafter is in position 

 

____ 40. any cut that is vertical when the rafter is in position 

 

____ 41. a compound miter cut on the end of certain roof rafters 

 

____ 42. a cut on the extreme lower end of the rafter 

 

____ 43. the notch cut near the lower end of a rafter where the rafter will sit on and be fastened to the wall 
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NAME:_________________________________ 
 

VOCABULARY 

 

Cheek cut  

 

Fascia  

 

Gable roof Gambrel roof  

 

Hip jack  

 

Hip rafter  

 

Hip-valley cripple jack rafter  

 

Intersecting roof  

 

Lateral  

 

Lookout  

 

Mansard roof  
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Rake  

 

Shed roof  

 

Tail cut  

 

Valley  

 

Valley cripple jack rafter  

 

Valley jack rafter  

 

Valley rafter  
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Roof Framing informational outline 
1) Roof Terms 

a) Rafter 

i) The sloping structural members of a roof frame. 

ii) Most rafters are common rafters. 

iii) Other types of rafters include hip, valley and their respective jack rafters. 

b) Span 

i) The span of a roof is the horizontal distance covered by the roof. 

ii) The span is usually the width of the building being measured. 

c) Run – typically 1/2 the span. 

d) Rise – the total rise is the total vertical distance that the roof rises. 

e) Ridge – Secures the upper end of rafters. 

f) Seat Cut or Bird’s Mouth 

i) The notch cut near the lower end of a rafter. 

ii) Where the rafter will be fastened to the wall. 

g) Line Length – the hypotenuse (longest side) of a right triangle formed by the 

rafter. 

h) Unit Triangle 

i) The small right triangle found on the set of prints for the building. 

ii) Its run and its rise. 

i) Unit Run 

i) The unit run is 12 inches (one foot). 

ii) The unit run of hip and valley rafters is 16.97 inches because the typical run of 

hip and valley rafters project into the building at a 45-degree angle with the 

plates. 

j) Unit Rise – the distance that the roof rises vertically for every unit of run. 

k) Unit Length – the length of rafter necessary to cover one unit of run. 

l) Pitch – the ratio of rise to span of a roof. 

m) Plumb Line 

i) Any line on the rafter that is vertical when the rafter is in position. 

ii) Marked along the edge of the square where the inch ruler is located. 
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n) Level Line – any line on the rafter that is horizontal when the rafter is in position. 

2) Roof Types 

a) Several roof styles are in common use. 

b) The most common roof style is the gable roof, where two sloping roof surfaces 

meet at the top. 

c) The shed roof slopes in one direction. 

d) The hip roof slopes upward to the ridge from all walls of the building. 

e) An intersecting roof is where two roofs intersect, forming valleys. 

f) The gambrel roof is a variation of the gable roof. 

g) The mansard roof is a combination of the gambrel and hip roofs. 

h) The butterfly roof is an inverted gable roof. 
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3) Gable Roof 

a) This is the simplest roof to frame. 

b) Gable roofs may have two different runs on each side of the ridge, such as the 

saltbox roof. 

 
c) Only common rafters need to be laid out. 

i) Plumb cut 

ii) Seat cut 

iii) Tail cut 

 

 
17

 
Mr. Kintzel's Carpentry Class



d) There are two methods of determining rafter length. 

i) Rafter tables, which are stamped onto one side of most framing squares. 

Framing square gauges are attached to the square to simplify repetitive 

alignments. 

 
ii) Step-off method – the rafter stock is stepped off for each unit of run until the 

desired number of units are stepped off. 
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e) Ridge board Layout 

i) Transfer rafter layout from the plate to the ridge board. 

ii) Joints in the ridge board should be centered on a rafter. 

iii) If there is an overhang, add the necessary amount on both ends. 

 
f) Erecting the Gable Roof 

i) Rafters are usually installed after the ceiling joists are installed. 

ii) Top of rafter is nailed to ridge board. 

iii) Seat cut is nailed to wall plate and to the sides of the ceiling joists. 

g) Rafter Tails 

i) Some carpenters prefer to cut the rafter tails to length after they are installed. 

h) Rake Overhang 

i) Lookouts support the rake rafter. 

ii) Care should be taken to be sure the rake rafter is straight. 
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i) Roof Openings 

i) Small openings for skylights and chimneys may be created by using headers 

in a similar fashion as with ceiling joists. 

 
4) Gable Studs 

a) The bottom ends are cut square and toe nailed to the top of the nail plate. 

b) Top ends fit snugly against the bottom edge and inside face of the end rafter. 

 
c) Studs should be positioned directly above end wall studs. 

d) They have a common difference in length. 

i) To find the common difference in length of the gable studs, multiply the stud 

spacing in feet by the unit rise of the roof. 
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5) Hip Roof 

a) To frame a hip roof, it is necessary to lay out common rafters, a ridge, hip rafters, 

and hip jack rafters. 
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b) Hip Rafter 

i) The hip rafter is run at a 45-degree angle from the plate. 

ii) The unit run for a hip is the diagonal of the square formed by the unit run of a 

common rafter and the exterior walls. 

 
iii) This figures to be 16.97 inches or 17 inches for all practical purposes. 

iv) Steps to lay out a hip rafter are similar to a common rafter. 

v) Shortening the hip rafter is 1/2 the 45-degree thickness of the ridge board. 
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vi) Cheek cuts 

(1) The ridge cut of a hip rafter is a compound angle called a cheek cut or side 

cut. 

 
(2) A single cheek cut or a double cheek cut may be made on the hip rafter 

according to the way it is framed at the ridge. 

(3) The tail cut may also be cut with cheek cuts to allow the tail to fit against 

the fascia. 

vii) Backing or dropping the hip is done to accommodate alignment of the hip 

rafter with the plane of the roof. 

 
c) Hip Jack Rafter 

i) Hip jack rafter is a common rafter that is shortened with cuts similar to hip 

rafters. 

ii) The seat cut and tail cut are the same as that of the common rafter. 
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iii) Hip jack rafters are framed against the side of the hip rafter. 

 
iv) Lengths may be found using the common difference found in the rafter tables 

stamped on the framing square. 

 
v) Jack rafter has a single cheek cut where it meets the hip rafters. 
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d) Hip Roof Ridge Board Length 

i) Found by subtracting the width of the building from the length of the building. 

ii) If the hip rafters are framed against common rafters, the ridge length is 

increased at each end by 1/2 the thickness of the common rafter stock. 

iii) If the hip rafters are framed against the ridge, increase the length of each end 

by half the 45-degree thickness of the hip rafter plus half the ridge board 

thickness. 
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6) Valley Rafters 

a) Valley rafters form the intersection of the slopes of two roofs. If the heights of the 

roofs are different, two kinds of valley rafters are required. 

b) Identification of Valley Roof Frame Members 

i) Supporting valley rafter runs from the plate to the ridge of the main roof. 

ii) Shortened valley rafters run from the plate to the supporting valley rafter. 

iii) Valley jack rafters run from the ridge to the valley rafter. 

iv) Hip-valley cripple jack rafter runs between a hip rafter and a valley rafter. 

v) Valley cripple jack rafter runs between the supporting and shortened valley 

rafter. 

 
c) Rules to remember concerning the layout of so many different kinds of rafters: 

i) Hip and valley rafters are similar. 

ii) Common rafters and all jack rafters are similar, 

iii) The length of any kind of rafter can be found from its run and its unit length. 

iv) The amount of shortening is always measured at right angles to the plumb cut. 

v) The method for laying out cheek cuts for all rafters is similar. 

d) Supporting Valley Rafter Layout 

i) Similar to hip rafters. 

ii) Unit of run is 17 inches. 
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iii) The total run of the supporting valley is the run of the common rafter of the 

main roof, called the major span. 

iv) Its unit length is found on the rafter tables. 

v) A single cheek cut is made at the ridge. 

vi) The rafter is shortened by half the 45-degree thickness of the ridge board. 

e) Shortened Valley Layout 

i) The length of the shortened valley is found by using the run of the common 

rafter for the smaller roof, called the minor span. 

ii) The shortening is 1/2 the thickness of the supporting valley rafter. 

 
f) Valley Jack Layout 

i) Length can be found by multiplying its run by its unit length. 

(1) The total run of a valley jack rafter is equal to the run of the common 

rafter minus the horizontal distance from the inside corner of the building. 

ii) Ridge cut is the same as a common rafter. 

iii) A single cheek cut is shortened by 1/2 the 45-degree angle thickness of the 

valley rafter stock. 

iv) Length of all other valley jack rafters is found using the common difference 

found on the rafter tables. 
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g) Hip-valley Cripple Jack Rafter Layout 

i) The run is equal to the distance between the seat cuts of the hip and valley 

rafters, measured along the wall plate. 

ii) Determine the length using the unit length for the common rafter. 

iii) All hip-valley cripple jacks cut between the same hip and valley rafters are the 

same length. 

h) On each end, shorten by 1/2 the 45-degree thickness of the hip and valley rafters. 
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7) Shed Roof 

a) A shed roof rafter is similar to a common rafter. 

b) It may require two seat cuts instead of one. 
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8) Dormers 

a) Dormers have either gable or shed roofs. 

b) Rafters on both sides of the framed openings in the roof are doubled. 

c) Some dormers have their front walls directly over the exterior wall below. 

 
9) Other Roof Framing 

a) Fitting a valley jack rafter to roof sheathing 

i) Some intersecting roofs are built after the main roof has been framed and 

sheathed. 
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ii) Lay out of the ridge cut against roof sheathing. 

 
b) The top ends of shed roof rafters are occasionally fitted against a roof of a 

different and steeper incline. 
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10) Roof Trusses 

a) General 

i) Because of their design, trusses can support a roof over wide spans. 

ii) Trusses eliminate the need for load bearing partitions below. 

iii) The roof is also framed in much less time. 

 
b) Truss Design 

i) Upper chords act as rafters. 

ii) Lower chords serve as ceiling joists. 

iii) Joints are fastened securely with metal or wood gusset plates. 

iv) Most common design for residential construction is the fink truss. 

v) Other truss shapes are designed to meet special requirements. 
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c) Overview of Truss Roof Erection 

i) Should be loaded and stored on flat, dry surface. 

ii) A drawing of each truss is provided that outlines important installation points. 
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iii) Trusses are temporarily and permanently braced to tie them together. 

(1) Permanent bracing remains in place after construction is completed and is 

vital to the strength of the roof structure. 

(2) Temporary bracing is designed to create a safe work environment during 

truss erection. 

 
iv) Trusses are installed one at a time by lifting, fastening, and bracing in place. 

v) Installing the first truss 

(1) The end truss is usually installed first and braced securely in a plumb 

position. 

(2) May be achieved by bracing to securely anchored stakes driven into the 

ground or bracing to inside floor under the truss. 

(3) Bracers should be located directly in line with continuous top chord lateral 

bracing which will be installed later. 
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vi) Temporary Bracing of Trusses 

(1) As each truss is set in place, it is nailed to the plate and bracing. 

(2) Temporary bracing applied according to manufacturer’s recommendation. 

 
(3) Temporary bracing should be no less than 2x4 lumber. 

(4) 2x4s should be fastened with two 16d duplex or common nails at every 

intersection. 

(5) Spacing of trusses should be accurately maintained. 

(6) Continuous lateral bracing should be installed within 6 inches of the ridge 

and in rows of 8 to 10 feet intervals between the ridge and the wall plate. 

 
(7) A diagonal brace should be set at a 45-degree angle between the rows of 

lateral bracing. 

(8) Bracing the web member plane, diagonals are placed at right angles to the 

trusses from the top to the bottom chords. 
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vii) Bracing the Plane of the Bottom Chord 

(1) Continuous lateral bracing for the full length of the building must be 

applied. 

 
(2) Bracing should be nailed to the top of the bottom chord at intervals of 8 to 

10 feet along the width of the building. 

(3) Diagonal bracing should be installed at each end of the building. 

viii) Permanent Bracing 

(1) Designed by the engineer. 

(2) Top chord permanent bracing is often provided by the roof sheathing. 

(3) Web bracing may be lateral bracing or web stiffeners. 
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ix) Framing Openings 

(1) Openings in the roof or ceiling for skylights or access ways must be 

framed within or between the trusses. 

(2) Chords, braces, and webs of a truss system should never be cut or 

removed unless directed by an engineer. 

11) Roof Sheathing 

a) Rated panel sheathing is laid with face grain running across the rafters. 

b) End joints are made on top of rafters/top chord and staggered. 

c) Nails are spaced 6 inches apart on the ends and 12 inches apart on intermediate 

supports. 

d) Blocking, tongue-and-groove edges, or panel clips must be used in between 

supports. 
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12)   Estimating 

a) Common Rafters for Gable Roof 

i) Divide the length of the building by the spacing of the rafters. 

ii) Add 1 as a starter. 

iii) Multiply the total by 2. 

b) Common Rafters with Hip or Valley Rafters 

i) Use the same procedure as for gable roof, then add 2 rafters for each hip and 

valley rafter. 

c) Hip and Valley 

i) Count the number of hips and valleys. 

d) Ridge board for Gable Roof 

i) The length of the building plus the length of overhangs. 

e) Ridge board for Hip Roof 

i) Subtract the width of the building from the length of the building. 

ii) Add 4 inches. 

f) Gable End Studs 

i) Width of the building divided by the on-center spacing plus 2 extra will be 

enough for 2 gable ends. 

g) Gable Roof Fascia 

i) Double the number of gable ridge boards. 

h) Hip Roof Fascia 

i) Twice the building length plus twice the building width. 

ii) Add 8 times the rafter projection. 

i) Trusses 

i) Building length divided by on-center spacing. 

ii) Add 1 to start. 

j) Bracing Material 

i) Building width divided by 4 gives the number of rows of top, bottom, and web 

bracing. 

ii) Add extra for ground bracing the first truss. 

k) Sheathing Gable Roof 
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i) Length of rafter times length of ridge. 

ii) Divide this number by 32. 

iii) Round up to nearest whole number. 

iv) Equals sheathing for one side. 

l) Sheathing a Hip Roof 

i) Calculate as though a gable roof. 

ii) Add 5%. 

m) Gable End Sheathing 

i) Multiply the total rise by the rafter run. 

ii) Multiply this number by 2. 

iii) Divide by 32. 

iv) This will allow material for 2 gable ends. 
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13)   Procedures 

a) Common rafter layout 

i) Crown the board. 

ii) Adjust square until outside edges are at specified unit rise and unit run. 

iii) Mark rafter along outside edge of tongue. 

 
iv) Shorten the rafter half the thickness of the ridge board at plumb cut. 

 
v) Determine rafter line length. 
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vi) Measure from first ridge plumb cut line along the edge of the rafter. 

 
vii) Make a plumb line for the seat cut. 

viii) Draw seat cut.  

 
ix) Lay out rafter overhang. 
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x) A level cut may be made to remove any portion of rafter extending below the 

fascia. 

 
b) Erecting the Gable Roof Frame 

i) Lay ridge board on top of the work platform. 

ii) Select 4 straight pieces for rake rafters. 

iii) Fasten rafter to each end of the section of ridge board. 

 
iv) Raise the ridge board and the 2 rafters into position and fasten at seat cut. 
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v) Install two opposing rafters on other side. 

 
vi) Plumb and brace this section. 

vii) Install remaining rafters. 

 
c) Installing Gable Studs 

i) Lay out the top plate. 

ii) Plumb a stud from the layout mark on the plate. Mark along top and bottom 

edge of rafter. 
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iii) Determine the common difference in length of studs. 

 
iv) Lay out and cut studs. 

v) Install studs. 

vi) End ceiling joists are nailed to the inside edges of the studs. 
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d) Hip Rafter Layout 

i) Select stock. 

ii) Crown stock. 

iii) Mark plumb line at one end. 

iv) Hold the tongue of the square at the unit rise and the blade of the square at 17 

inches. 

v) Shorten rafter at plumb cut 1/2 the 45-degree thickness of the ridge. 

 
vi) From the top of this second plumb line, square a line over the top edge of the 

rafter. Mark the midpoint of that line. 

vii) Lay out cheek cuts. Draw a third plumb line through this measurement. 

 
viii) Draw line over the top of the rafter from the third plumb through the 

midpoint of the squared line of the second plumb line. This new line and the 

third plumb line become the cut lines of the ridge cut. 
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ix) Repeat for second cheek cut if necessary. 

x) Determine length of the hip rafter by using the rafter tables. 

 
xi) Measure and mark length of the rafter. 

xii) Hip seat cut has the same height above the seat cut as for the common rafter. 

 
 

xiii) Determine the amount the seat cut level line is raised. 
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xiv) Calculate hip tail length. 

 
xv) Lay out and cut the tail. 

 
e) Jack Rafter Layout 
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i) The first jack rafter length is calculated by multiplying run by unit length. 

ii) Place the common rafter pattern on a piece of stock and mark the tail, seat cut, 

and seat cut plumb line. 

iii) Mark length of rafter by measuring from the seat cut plumb line. 

iv) Shorten the rafter for the thickness of the hip using the same procedure as for 

hip shortening at the ridge. 

 
v) Lay out cheek cuts. 

 
vi) Remaining jack lengths may be determined by adding or subtracting a 

common distance in length found in the rafter tables. 
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f) Valley Rafter Layout 

i) Select stock. 

ii) Crown stock. 

iii) Mark a plumb line at one end. 

iv) Shorten rafter by measuring at right angles from the plumb line 1/2 the 45- 

degree thickness of the ridge. 

 
v) Lay out cheek cuts. 
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vi) Determine the length of the valley rafter by using the same procedure as for 

the hip rafter. 

 
vii) Measure and mark the length of the rafter. 

viii) Lay out a deeper seat cut plumb line to allow for the thickness of the 

valley rafter. 

 

 
ix) The valley tail is usually not needed. 
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g) Truss Installation 

i) Check the walls for plumb and stiffness of temporary wall bracing. 

ii) Read and understand the prints and installation guide provided for proper 

location of trusses and bracing. 

iii) Secure brace bases to floor or stakes driven in ground. 

 
iv) Raise the first truss into place and raise securely. 

v) Raise the next four trusses into place individually. Secure all five trusses 

together with lateral, web and diagonal bracing. 

vi) Install remaining trusses and bracing. Install additional diagonal and 

permanent bracing as required. 
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