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Course:
01.423  Agricultural Mechanics Technology III

Unit 4:
Building Construction
Lesson 5:
Layout and Construction of an Agricultural Structure

Georgia Performance Standards: 
AG-AMIII-4 (t-x)
Academic Standards: ELA9RC2, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7
Objectives: 

1.
Construct batter boards for laying out an agricultural building.

2.
Read a building site plan.

3.
Read measuring devices.

4.
Manipulate tools in the carpenter’s tool kit.

5.
Demonstrate carpenter skills used in the building industry.

Teaching Time:

17 Hours
Grades: 9-12

Essential Question: Explain how to use batter boards, a building site plan, measuring devices, and a carpenter’s tool kit to layout and construct an Agricultural building.
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of how an agricultural structure is laid out and constructed.
Primary Learning Goals: Students will be able to identify and explain different agricultural products, in addition to learning about various careers in agriculture mechanics.

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment

References:


Attached
*** Missouri Agricultural Education—“How to Build a Plywood Utility Building” by Carl Olson, Raymond L. Johnson, and R.E. Linhardt

Herren, Ray V.   Agricultural Mechanics: Fundamentals and Applications.  Delmar Publishers, Inc.  Albany, NY.  

*** Attached building plans from IML.

Materials and Equipment:

Circular saw, engineers level, 4-foot level, 3 16-foot 2 x 4's, claw hammers, one pound 16 penny nails, one pound 8 penny nails, miter saw, hole diggers, sledge hammer, 100-foot tape measure, 16-foot measuring tape, and 20-foot measuring tape 

Handouts 3.5.1 - 3.5.14

PowerPoints:

Web Resources:

Georgia Performance Standards: AG-AMIII-4 (t-x)
AG-AMIII-4:  Students will construct an agricultural structure on a prepared site.

t. Construct batter boards for laying out an agricultural building.

u. Read a building site plan.

v. Read measuring devices.

w. Manipulate tools in the carpenter’s tool kit.

x. Demonstrate carpenter skills used in the building industry.

Academic Standards:

ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

SPS7 The student relates transformations and flow of energy within a system.

Teaching Procedure

Introduction and Mental Set

The following information will be based on the illustration of the pole-type agriculture building (copy provided).  We will be constructing a 42-foot wide by 72-foot long pole barn (give a copy to each student).  What are the steps in construction once the site is prepared?  Write responses on board.

Discussion

1.
What is the first step in construction?

A.
To lay the building out (determine our corners)


2.
How can we determine our corners?

A.
Use welding rods, wooden or metal stakes, or any object to designate the four corners

3.
Draw four squares or circles on the board and demonstrate how this is done

A. [image: image12.png]


Give students handouts 3.5.1 and 3.5.2

C.
Once this is done we must make sure the building is square by pulling a diagonal which is shown above (use a 100 or 200-foot tape measure)

D.
Once both diagonal measurements are the same, the building is square.

E.
Once the diagonals are equal, check your dimensions (42' x 72') to make sure they are correct.  If not, repeat the procedure until the dimensions are correct and the diagonals are equal.

4.
Now we are ready for our batter boards.  Discuss the two basic types of batter boards (Handout 3.5.3)

A.
Those made and erected on site

B.
Pre-made batter boards

5.
Discuss the pros and cons of each type of batter board

A.
Site made batter boards are normally more accurate but take longer to build.  These can=t be reused.

B.
Pre-made batter boards are metal objects with a board or piece of wood attached to the top.  These will be driven in the ground and are quicker than site built batter boards, but not as accurate.  This style may be used again and again. 
6.
On this 42'x72' pole structure we will be using batter boards built on site.

A.
Step #1 will be to cut 2x4s for stakes to drive in the ground with a sledge hammer.

7.
The following information should be considered before cutting stakes.

A.
Amount of rise or fall in the land will dictate the height of your batter boards.

B.
The soil type will affect the length your stakes need to be (in sandy soils, stakes need to be driven deeper).
8.
Demonstrate how to cut a stake for the corners of your batter board using a circular skill saw (60 to 80 angle)

9.
Each student will cut a stake using the skill saw.

10.
Next, the tops of the batter boards will be cut using a circular saw or miter saw.

A.
These should not be any shorter than 3 feet in length

B.
Three stakes and two top boards will be needed for each corner.

C.
Once the batter boards are cut, have students put 3 stakes and two tops at each corner.

11.
Next, set up the builders level (transit) and shoot all four corners

A.
We will begin on the highest corner.

B.
We will drive the three stake using the procedure below.

C.
After the three stakes are driven for your batter board on the highest corner, pick a location close to the ground (1' to 4') and nail the top board on to the stakes.

[image: image13.wmf]2x4 stakes

Batter boards

Batter boards should be at least 1' from

corner and the ends of your top board should

extend past the corner about 1'.

D.
After the first batter board is erected, shoot the elevation with your engineer=s level and have students record the data.

12.
Next, have the students drive the stakes for the other 3 corners using a sledge hammer.

A.
Using the engineer=s level students will mark the center stake using the elevation data taken from the first batter board.
B.
Follow procedure used in constructing the first batter board.

13.
Discuss or demonstrate how batter boards are used to square building and they are also used as a reference point for leveling.

A.
In our building we will pull strings to represent the outside of our building.

B.
Students will use a 100' tape measure to mark 42' by 72' on the tops of the batter boards.

C.
Have students drive a nail on each mark and pull 4 strings.
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D.
After this, have students use the 100' tape measure to pull diagonals repeating the procedure earlier mentioned.
[image: image15.wmf]Where the strings meet represents our corners

14.
Discuss with students the different types of truss and show the differences of each with handouts 3.5.6 - 3.5.10

15.
Demonstrate the proper procedure for laying out the different types of truss.

16.
Demonstrate the proper procedure for setting the post on the building. (Handout 3.5.11)

17.
Demonstrate the proper procedure for locating the top plate for setting truss.

A.
Line level

B.
Builder=s level

18.
Discuss with students and demonstrate the proper procedure for setting and securing the trusses to the plate.  Must make sure the trusses are straight and braced before the purlins are put on.

19.
Demonstrate the procedure for installing purlins and have students complete this task using the proper tools and following the proper safety rules.

20.
Discuss with the students the different types of roofing available and explain the correct way to install each type.

21.
Demonstrate the correct procedure for installing the type roofing that was selected for this job.  Show students the procedure for installing ridge cap on the building. 
Summary
Review how to read a building site plan and how to read measuring devices.

Review how to construct better boards.

What are the different types trusses?

What are the different types of roofing available?

Evaluation
Grade students based on mastery of skills learned in the process of constructing the farm structure and the safety procedures learned and followed.
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3.5.1
How to Stake out a Building
Remember 6, 8, and 10 and you=ll be well on the way to knowing how to stake out a building.

First step in the process is to establish the location of one side or end of the proposed building.  Drive two stakes into the ground to establish the two corners.

Distance between these two stakes, center to center is the exact length or width of the proposed building.  Drive a nail into each stake to mark the centers.

Then set up batter boards near these two stakes, as shown.  Length of the boards (roughly 3 or 4 feet) and placement are not critical.  Just give yourself room for excavating later on, and use boards long enough to allow you to mark off trenches that will be dug for foundations.

Next, roughly measure distances for remaining sides or ends of the building, and temporarily mark the corners so you can put batter boards in place around these two remaining corners

Strings tied to these boards will serve as guidelines for locating the footings and foundation of the building and for making sure the corners are square.

Run a sting between the two sets of batter boards, centering it over the nails in the first two stakes, which we have called corners 1 and 2 in the sketch.  Cut small notches in the batter boards so the string won=t easily be pushed out of position after you have tied it in place.

Now, at a right angle to this line, run another line over the center of the stake marking corner 2 and the temporary marker for corner 3.

To make sure the right angle is a true 90-degree angle:

1.
Use a steel tape to measure 8 feet out from corner post 2 on the line between corners 1 and 2, and 6 feet out on the line between corners 2 and 3.

2.
Mark string at 8 feet and 6 feet with a pencil or felt-tipped pen; or with a short piece of string tied in place.

3.
Then adjust the line between corners 2 and 3 sot he distance between the two marks, the third side of the triangle, is 10 feet.

With the corner made true in this fashion. Set the stake for corner 3.  Notch the batter boards and square the remaining corners in the same fashion.

You can double-check yourself by measuring diagonals of the staked-out square or rectangle with a metal tape.  They should be of equal length.

3.5.2

Construction Tips
Here are some ways to anchor your building so they=ll be better able to stand up to windstorms:

1.
Tie piers and foundation walls to footings with 2- inch hooked rods place every 6 to 8 feet along the walls.

2.
Anchor sills and plates to foundation (or concrete slab).  Use durable or pressure-treated wood.

3.
Tie walls to floor framing with sheathing or siding.

4.
Tie top plate to studs with metal strips or formed metal connectors.

5.
Anchor roof to top plate with formed metal anchors or straps.
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3.5.3

Batter Board Construction
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Set batter boards at same elevation

A hose with glass tubes in each end may be used to do this.

1.
Set batter boards at one corner as at tight.

2.
Place hose as shown.

3.
Fill with water until water level is at top of batter board AA@.

4.
Mark water level at opposite end AB@ and set board to mark.
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3.5.4
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Building Layout
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Pole Barn Design
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3.5.5
WHAT TYPE OF ROOF FRAMING TO USE:

FARM-BUILT FRAMING

3.5.6

WHAT TYPE OF ROOF FRAMING TO USE:

FARM-BUILT FRAMING
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3.5.7
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Conventional Roof Framing

3.5.8
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Light Wood Trusses
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3.5.9

Construction Details of a Truss
 3.5.10
End View of Pole Barn
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Purlins to be placed 20" apart

1/4" = 1 foot

3.5.11
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Footing Construction
3.5.12

Bill of Materials for 28' x 56' Pole Structure

(4 bays long - 14' bay length)

Dimensions assume rough lumber:

Poles : 10 minimum of 6" top diameter

10
2" x 10" x 16'

22
1" x 6" x 16'

10
1" x 6" x 14'

11
2" x 6" x 16'

110
2" x 4" x 16'

4
2" x 6" x 16' (Pressure treated for Facial Boards)

10
1/2" bolts/ threaded rod, and nuts

20
Large flat washers

5
lbs. 60 penny common nails

50
lbs. 20 penny holdfast or coated nails (holdfast if lumber is green, or coated nails if lumber is dry)

15
lbs. 14 penny holdfast or coated nails

Either:

32 sheets of aluminum roofing, 4' x 16' OR

40 sheets of galvanized roofing, 3' x 16'

Roofing nails: See chart +2 lbs.

7
pieces of ridge cap 14" x 10' (purchase ridge cap according to roofing selected)

3.5.13

Bill of Materials for 24' x 40' Pole Structure
8
Poles (treated)

8
2" x 10" x 14'

9
2" x 6" x 12'

12
2" x 6" x 16'

4
2" x 6" x 14' (treated to be used as facial boards)

75
2" x 4" x 16'

28 
sheets of galvanized metal 3' x 14'

5 
sheets of ridge cap 14" x 10'

15
lbs. of 2 1/2" roofing nails with neoprene washers

50
lbs. of 16 penny coated nails

5
lbs. of 60 penny common nails

3.5.14

Bill of Materials for 30' x 60' Pole Structure

(4 bays long - 15' bay length)

Dimensions assume rough lumber:

Poles: 10

10
2" x 10" x 18'

22
1" x 6" x 18'

10
1" x 6" x 14'

11
2" x 6" x 16'

112
2" x 4" x 18'

10
1/2" bolts/ threaded rod, nuts

20
washers

7
lbs. 60 penny common nails

50
lbs. 20 penny hold-fast or common coated nails (holdfast if lumber is green, coated if dry)

2
lbs. 10 penny common nails

Either:

32 sheets of aluminum roofing, 4' x 18' OR

42 sheets of galvanized roofing, 3' x 18'

Roofing nails: Chart +2 lbs.

Purchase ridge cap according to roofing selected

If bolts are to be put through cross brace on trusses, add: 

10
3/8" x 5" bolts/nuts, 20 washers

Individual Learning Activity

Lesson:
Layout and Construction of an Agriculture Structure
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Construct batter boards for laying out an agricultural building.

2.
Read a building site plan.

3.
Read measuring devices.

4.
Manipulate tools in the carpenter=s tool kit.

5.
Demonstrate carpenter skills used in the building industry.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Layout and Construction of an Agriculture Structure
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Construct batter boards for laying out an agricultural building.

2.
Read a building site plan.

3.
Read measuring devices.

4.
Manipulate tools in the carpenter=s tool kit.

5.
Demonstrate carpenter skills used in the building industry.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                           Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Layout and Construction of an Agriculture Structure 
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Construct batter boards for laying out an agricultural building.

2.
Read a building site plan.

3.
Read measuring devices.

4.
Manipulate tools in the carpenter=s tool kit.

5.
Demonstrate carpenter skills used in the building industry.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Essential Question:

Explain how to use batter boards, a building site plan, measuring devices, and a carpenter’s tool kit to layout and construct an Agricultural building.
Vocabulary
Batter Board

Transit
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Batter boards

Batter boards should be at least 1' from

corner and the ends of your top board should

extend past the corner about 1'.


Course: 01.423 Agriculture Mechanics Technology III

                             Unit 4, Lesson 5

        Revised June 2011
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