2021 National Agricultural Technology & Mechanical Systems Career Development Event
Structures Skill

IMPORTANT:  Before you begin this activity, you must have three pages open:
1. This sheet containing the questions to be answered.
2. The information sheet titled “Structures Skill: Information Sheet.”
3. The online e-Scansheet Universal Form E, where you will bubble your answers.

Situation:  A farmer is building a pole barn shed.  An illustration of this building is depicted on the Structures Skill: Information Sheet.  
Directions:
1. Review the illustrations of the pole barn on the information sheet.
2. Also review the figure of the stepping method of laying out a rafter, the figure of the lumber stamp and the chart of a 24-foot rafter design.
3. Answer the 30 questions below and place your answers on the e-Scansheet.
Bubble the answers to each question on the e-Scansheet Universal Form E in Exam E, questions 1 through 30.  Complete the following questions by selecting the best answer.  Transfer these answers to the eScansheet Universal Form E.  Each question is worth one point.

1. What is the span of this pole barn?
a. 5 feet
b. 8 feet
c. 12 feet
d. 24 feet
e. The correct answer is not included in the choices above

2. This building has an equal gable roof.  Given that, what is the run of the building?
a. 5 feet
b. 8 feet
c. 12 feet
d. 24 feet
e. The correct answer is not included in the choices above

3. What is the slope of the roof in inches of rise per 12 inches of run?
a. 3/12
b. 4/12
c. 5/12
d. 6/12
e. The correct answer is not included in the choices above


4. The lumber stamp provided on the information sheet includes the letters “S-P-F.”  What does this indicate?
a. The grade of the lumber
b. The company that milled the lumber
c. The dimensions of the lumber
d. The species of tree the lumber was milled from
e. The correct answer is not included in the choices above

5. Is this lumber a hardwood or a softwood?
a. Hardwood
b. Softwood
c. More information is needed to know if it is a hardwood or a softwood

6. What do the letters “KD-HT” refer to on the lumber stamp?
a. The process by which the lumber was graded
b. The directions for transporting the lumber once it has been processed
c. The manner in which the lumber was dried
d. The specific use for which the lumber was milled
e. The correct answer is not included in the choices above

7. Where was this lumber milled?
a. Western Wood Products
b. Council of Forest Industries
c. Kansas Distributers of Hardwood Trees
d. Northern Louisiana Greater Arboreta
e. The correct answer is not included in the choices above

8. Based on the lumber stamp, what is the grade of this lumber?
a. 2
b. 120
c. NLGA
d. Construction
e. The correct answer is not included in the choices above

Use this given information to answer questions 9 through 19.  Also, use the information and chart found on the information sheet labeled “24’ Span, 2 Web” truss.
Given:	Building span = 24 feet
	Building length = 32 feet
	Truss spacings = 2 feet
	Lumber strength test = 1100f
	Ceiling dead load category = 5 pounds per square foot (this provides for a plywood ceiling)
	Truss slope = 4 inches rise per foot of run
	Expected maximum truss load (live load plus dead load) = 89 pounds per square foot
	

9. How many truss rafters will be needed for this building?
a. 11
b. 12
c. 16
d. 17
e. The correct answer is not included in the choices above

10. What are the recommended dimensions for the bottom chord of the truss rafter?
a. 2” x 4”
b. 2” x 6”
c. 4” x 4”
d. 6” x 6”
e. The correct answer is not included in the choices above

11. What are the recommended lengths of the lumber used for the bottom chord?
a. 6 feet, 6 feet, 6 feet and 6 feet
b. 10 feet and 14 feet
c. 16 feet and 8 feet
d. 10 feet, 14 feet, 16 feet and 8 feet
e. The correct answer is not included in the choices above

12. What are the recommended dimensions of the top chord of the truss rafter?
a. 2” x 4”
b. 2” x 6”
c. 2” x 8”
d. 2” x 10”
e. The correct answer is not included in the choices above

13. What is the recommended length of the top chord of the truss rafter?
a. 7 feet
b. 8 feet
c. 13 feet
d. 14 feet
e. The correct answer is not included in the choices above

14. What are the recommended dimensions of the compression web of the truss rafter?
a. 2” x 4” x 2’
b. 2” x 4” x 3’
c. 2” x 4” x 7’
d. 2” x 4” x 5’
e. The correct answer is not included in the choices above



15. What are the recommended dimensions of the tension web of the truss rafter?
a. 2” x 4” x 2’
b. 2” x 4” x 3’
c. 2” x 4” x 7’
d. 2” x 4” x 8’
e. The correct answer is not included in the choices above

16. What are the recommended dimensions of the king post of the truss rafter?
a. 2” x 4” x 2’
b. 2” x 4” x 3’
c. 2” x 4” x 4’
d. 2” x 4” x 5’
e. The correct answer is not included in the choices above

17. Using the recommended dimensions of lumber, how much lumber is required to make one truss rafter?
a. 50 board feet
b. 74 board feet
c. 600 board feet
d. 880 board feet
e. The correct answer is not included in the choices above

18. This plan calls for glued plywood gussets.  What is the recommended thickness of the plywood used for gusset A (the heal gusset)?
a. 3/8 inch
b. ½ inch
c. ¾ inch
d. 1 inch
e. The correct answer is not included in the choices above

19. What is the recommended thickness of the plywood used for gussets B and C?
a. 3/8 inch
b. ½ inch
c. ¾ inch
d. 1 inch
e. The correct answer is not included in the choices above



For questions 20 and 21, refer to Figure 2 on the information sheet labeled “Stepping Method.”

20. To achieve the correct slope on the rafter pattern, using the stepping method, what should the framing square settings be?
a. 3 inches and 12 inches
b. 4 inches and 12 inches
c. 5 inches and 12 inches
d. 6 inches and 12 inches
e. The correct answer is not included in the choices above

21. How many framing square steps will be used to measure the correct length for the top chord of the truss rafter?
a. 6 steps
b. 12 steps
c. 18 steps
d. 24 steps
e. The correct answer is not included in the choices above

22. The 2” x 8” girders are nailed to the poles using five-inch hardened steel pole barn spikes.  Which of the following nail lengths best represents the length of these nails?
a. 5d
b. 10d
c. 20d
d. 40d
e. The correct answer is not included in the choices above

23. Where would purlins be used on this pole barn?
a. On the roof
b. On the sidewalls
c. In the ground, below the poles
d. On the doors
e. The correct answer is not included in the choices above

24. A 12-foot overhead door will be put in the side wall of this building.  What treatment is required for this door?
a. Truss rafters cannot be placed above the opening of this door
b. Facia boards must be removed from the opening of this door
c. A header is required above the opening of this door
d. Poles adjacent to this door must be two feet deeper than the other poles.
e. The correct answer is not included in the choices above




25. Girts for this building will consist of 21 pieces of 2” x 4” x 16’ lumber.  Calculate the board feet of this lumber.
a. 112 board feet
b. 224 board feet
c. 336 board feet
d. 448 board feet
e. The correct answer is not included in the choices above

26. A strong wind can lift a roof off the building.  Which of the following can be used to fasten trusses down and keep them from being lifted?
a. Hurricane ties
b. Wind braces
c. Knee braces
d. Gussets
e. The correct answer is not included in the choices above

27. One-inch T&G plywood is recommended for the roof decking of this building.  What does T&G mean?
a. Treated and gilded
b. Tongue and groove
c. Tempered and green
d. Thick and good
e. The correct answer is not included in the choices above

28. The floor of this building will be concrete poured to a depth of four inches.  The floor will be 24 feet wide by 32 feet long.  The contractors generally add 10 percent additional concrete to allow for error.  Including the additional 10 percent, how many cubic yards need to be ordered to pour this 4” x 24’ x 32’ floor (to the nearest one-half cubic yard)?
a. 9.5 cubic yards
b. 10.5 cubic yards
c. 256 cubic yards
d. 282 cubic yards
e. The correct answer is not included in the choices above

29. Concrete has excellent compressive strength, however, is does not have a lot of tensile strength.  How can the tensile strength be improved in this floor?
a. Add more water to the concrete when it is being mixed
b. Add calcium chloride to the concrete when it is being mixed
c. Place re-bar in the concrete as it is being poured
d. Heat the concrete as it is curing to shorten the curing time
e. The correct answer is not included in the choices above





30. When laying out this building, the best way to ensure the corners are perfectly square is to
a. Use a surveyor’s level to set up the corners
b. Use a framing square to measure the corners
c. Measure the opposite sides to see that they are equal
d. Measure the diagonals to see that they are equal
e. The correct answer is not included in the choices above

Before you leave this skill activity, be sure you have bubbled in the answers to these questions on the online e-Scansheet Universal Form E in Exam E, questions 1 through 30.  You can now submit your e-Scansheet by clicking on the “Submit” icon.
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