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UNIT: CONSTRUCTING WOOD AGRICULTURAL BUILDINGS

MaAor ObjeCtive:,..

, Upon completion of,othis unit, the stUdent will 'have developed
the skills necessary.for constructinglarm\buildings of wood prodUcis.

.0-

Performance Object,ives: The student will

I: Describe, the importance of 'WoO4 products to modern agriculture'.

.-
II. Identify the materials comMonly used in uvcd construction.

III. Calculate a bill of materials.

IV.- Lay out a building fotindation.

V . Frame a building.

9
VI. Ctit a common rafter..

VII. Roof a building.

VIII. COns'truct-exterior walls.

e
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UNIT: CONSTRUCTING WOOD AGRICULTURAL BUILDINGS

Suggested Teaching Time',

This Unit'on constructing wood agricUltural buildings should take

,approximately fiVe weeks to teach and shoUld be taught primarily in the

'mechanics

Place of the Unit in ihe Course of Study

1The unit maY be taught nmIng the junior or senior year of the
"

regular agribUsiness course of study or it could also be used'as a

part of the full-time agricultural mechanics program taught during the

junior-and/or senior years'. Regardless of where it is taught, the unit'

should aid the stUdent in developing skills necessary for constructing

' wood agricultural structures.

Suggestions for Introducing the Unit 0

In introducing the,unit, the uses and qualities of wood sho/U:21d be

stressed. Wood is an important,building material that Cap:be uSed for

many structures on the fatm.
.

Interest can-be created by taking a field trip to 3a firm in the

/0

community that has made good use of wood structures. Other methods qf

creating intertst codld be showing slides or films that point out

the many advantages of. wood on the farm.

After interest has been created, involve the students in diScussing

the different'steps tofol1owin onStructing quality wood structures.

Differences of opinion may arise as to the steps to follow, thereby

creating more interest.

ty:



I. The etudeni will describe the lmOortance'orwood Oroducts t
;.agridulture.

GOntent

Uses-of wood and wood products in modern-agriculturt

a.
,sc

sFarm,buildings

(l)( -Conven4onal or. pOle-type,barns!

(2) ,Sheds

(a)

(b)

(c)

(3)

Machineryahed
Storage ahed
Livestock, loafing, feedin or bretding'sheds-

Utility buildings suth ab pump 'Ioupe or faim shop

b. Farm dwellings

, .

C. Fences an tes

d. Livestock.feeding and handling equip

e. Special pu4oSe buildings

(15 Brodder house

-(2) Farrowing house'

(3)' Fetd processing and storage ouse
,

I

2. Advantages of using wood.and woOd produCts 'in construction

a. Relatively ,inexpensive material when compared to many
building Materials

. Lightweight

c. Easy workpbility.

d. Available locally in the sizes and grades desired in most
instances

6

B. Suggested Teaching-Learning Activities

1. Involve the students in making a ist of the wood buildi gs on
their farm. Conduct a discuss n concerning the'use of 1ood in
the different types of farm bulldings.

A
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InvolVe students in determining the cost,of lumber. VCompare.
: lumber pricesto the prices of other building ter.ialçu

in agriCultural construction.
'

3. Divide the class into teams; with a specified captain for each
te.alp, to develop a41istof agricultural uses forwood prodnets.
Develop a composite list'of uses on the chalkboard.

4. Visit a local agricultural farm and let the students makee
lisi of all ?he uses of wood products they can obserl?e.

5.. Show the film, "Lumber For Homes," Audio Visual,Services,
University of Kentucky, Lexington, Kentucky.

C. Resoa ces

. Books

Practica'l Farm Buildings, pp.-21-23.

Farm Builder's Bandbook,,pp.

2. KJ,1"Ms

"Lumber For Homes,"22 minutes.
'?

b. Evaluatio

\
Have the students discuaseither'orally or in writing,:Fhe
uses and advantages of wood for agticultutal construction:
Evaluate thd'students based on the'number of-nses and qualities
listed in ihe discussion. ,

,8
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II. The student win identify the materials commonly used in wOod
construe t ion . t

..-
A. Content

°

1. Lumber

4,

a.

\

I.

Types

(1) ' SOf tt.Ood

(2) 1 Hirdmood

(3)
1 PlyWood

b. Grades of hardw90: or, spf mood lumber

(1) rd 2

.(a) 'Lumber comnonly used for construcIion
(b) Basic grades of yard lumber

f

Select or nUmber 1
--' Construction or. number 2
-7. -Standard 9r number 3

'Utility or number .4
. Econothy or number ,5

le

Note: Standard and utility gradesof yard
. . .

lumber are most cothmonly used in agri-
Cultural constrUction.

)

4.,

1/

(2.) Furniture or hardwood
(3) Struc tura 1

c: Grades of plywood

v p
.

.

(1) Grades according tto qua1ity

A /

f

(a) 7grade,, which is free from knots.
(b) -grade, which contaids patched knots
(c). -grade, which coniAlkins sma,f1 knots
Td) D-grare, witch contains\wood splits and knot

hol.,es up to 2 inches

: (2) GradeS according to use

' (a) 'Bxterior
(b) 'Int er ior

3



2. Fasteners

a. Nails

(1) Common
(2) 1Box

(3) \Spike
(4) Casing

. Bolts]

(1) Carriag&
(2) Stove

(3) chine

c. Lag crews

r

Basic set of carpenter tools--...)

a. Combination square
b. Framing square
c. Hamer
d. Jack and bloCk plane
e. Screwdrivers of various sizes
f. Chisels of various `sizes
g. Hand drill
h. Crosscut, rip, finish, and keyhole saw

Note: 'Electrical power tools, such as ,electric drills
and electric saws are used in wood construction.

B. Suggested Teaching-Learning Ac,tivities

1. Visit a local building supply dealer. Involve the students in
identifying the different types and grades of lumber and the
diff`erent wood fasteners.

2. Set 1.43 a 'display _of the different, typeS 'and grades of lumber
and of wood fasteners. Identify/and,discuss >,

the different constructiOn items/i.
.

,. L

3. Show tra,nsparency HS\.,53 H-1, "Grades of Yard Lumber," page A-22,
while, Zisclissing the ilifferent grades of yas.rd lumber..

4. Discuss the di rent types of fasteners while. show4g
tranSpareney HS 3- H72, "Types of Fasteners," page A-23.

C. Resources'

1. -Books
",

Farm Builder's Handbook, Chapter

Practical Farm Buildings, Chapter 14.

4



2. Bulletins and Circulars

"Sel ting Lumber and..0ther Building Material"

3. TrUniparencies.

HS 53 pp. A-22-23.

D. Evaluation

}lave tbe students identi* the different cargehtty tools,
grades of Iumber, and woo&fasteners. Evaluate the students based
on the nuMber of correct identifications.

00

e .
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The student will cafculate a bill of materials.

Cantent.

s '1. Terms associaeed with calculat ng a bill of materials

41"

a. Bill of material--an citemized list af
needed including number of pieces and
fOr a construction project .

b. Surfaced lumberr-dressed lumber
through a planer

c. Board foot--a piece ol lumber
1"ti 12"X 12"

4. Running fot--the foot length of lumher
'thickness or the width

all ehaterials
dimensions ofedthe.

resulting

2, Major cOmponents of a bill of materlals

3.

a. 'Lumber

Number of pieces)
Type and grade
Board feet.
Finish f

4

Cost per piece
,

. Fastenera

c. Roofing material

Yiguring board .feet

)

,

LUmber is usually pkicdon the basis of 1,000:board feet
.JOr a similar _di sion

b. Formula _ Number of pieces x Thitknesi X Width x Letligtha
12'

4

fiom running

f

regardless of, ehe

.1

ea

Steps in calculating bill of

al Deyermine number of board
_ needed.

materials r .

feet cif various aizes of lumberI.
. -

. Zetermine amount and type_of fastenerS nee4d.
,

,Determine.kamount ancLtype of roofing tilateriatneeded.

1k.

.;"

'to



d. Calculate cost for lumber, faste:sers, and roofing"material:

e. Total all costs.

Note: Each student at.this point should be developing'
plans for constructinCa wood building. This
constructikcould be Completed on a team basis.,
Objective I through VIII should relate directly
to constructing these buildings.

B. Suggested Teaching-Learning Activities

1. Develop a list.of terms associated with calculating a bill of
materials. Involve the'students in defining those terms
ihrough individual research.

. Examine sample blueprints to determine the materiala needed to
build the structure shown in the blueprint. InvolVe the
students in calculating a bill of materialé from the blueprint.

-3. Involve each student in completing at.least three problems using
the formula for calculating board feet.,'

4. Involve the students in figuring a bill of materials for a
structure being built on the home farm.

G. Resouices

1. 'Books

Farm Builder's Handbook, Appendix B.

The Farm Shop, pp. 22, 30-31.

Practical Faim Buildings, p. 28.

D. Evaluation

Have each student figure a bill of materials for a

particular struCture. Evaluate the student based on the
accurateness of' his calculations.

13
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IV." The student will lay Out a buildinR foundation.

A. Content
.

.1. Factors to consider iwlaying out.a building

a. LOcation

b. Permanence

C. Use

. 2. Materials and equipment neededi

Stakes

b. String or cord

Line level

d. Plumb bob

e. 'Carpenter's level

f. Boards for hatters

g. Teats

3. Methods of laying out foundation lines

s'e

a. Right-triangle method using. 6' x 8'4x 10' measurements

(1) Establish base line by merking out one end or side
of foundation.

ir

(2) Set stakes A and B at the corners.

(3) Drive a Amall nail in the top ef stake A and B to
accurately,Ipcate the two corners.

(4) Place stake 'F on line A - B and 6' from stake A.

(5) Drive nail in litakex.F exactly 6 from nail in stak A.

(6) Place stake E so.that its center will be exactly
8' from stake A And 10' from stake F. (The corner
represented by the angle E-A-F is a right angle.)

(7) Extend line, A-E to D (a&J, the third corner will be
established.

(8) Corner C can be foundity making desired measurements
from D and B.

8
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(9) Set up batter boards.

(10) Stretch strings over the dorner stakes.

(11) Use powdered lime to mark foundation lines.

(12). Remove batter boards and strings.

Note: For smaller buildings you may use 3' X,4' x 5'
right triangle. For larger buildings use a
30' x 40' x 50' or 60' x 80' x 100' iight
tqAtigle.

,

b. Equal diagonal measurements

(1). Measure sides to determine if they are equal.

(2) )keasure ends tcrdetermine if they are equal,

(3) Measure diagonally from corner.A to corner C and B
to D.

(a), If measurements are equal, corners are square.

(b) If. measurements are not equal, move corners
ciraking sure to,keep correct.dimeRsions) until
iNaasurettients are equal'. t

cf3s.

B. SuRgeated Teachinx-learning Acti4t es4,71.

1. Involve students in a discussion of the impfttance of'keeping,
the corners of building foundations square and accurate. Point
out to the students that a strong, neat! easilyi-constructed-
building must begin with accurate building lineeb:

- Y

2. Show students transparency HS 53 11-3, 911.1.0t Triangle Method,"
[Age A-24, while discussing how to apply the right:triangle

,

3. Show transparency HS 53 H-4, "Diagonal,Measurement Method,"
page A-25, while discussing the applaation of this method.

4. Divide'the\class into groups Of three or four and have them lay out
foundation lineP on the shop floor using chalk to_ mark the
lines.

5. Take the class outside on the school grdunds and have the small ,-- -
groups lay.out foundation lines.

6. Involve the elass,in laying out a foundation for a building
structure on the school grounds or on the farm of one student
or local person in the community.

9
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C. Eesources

\/
I. Books

Farm Mechanic's Text end Handbook, pp: 5/1

2. Bulletins and Circulars

"Foundation for Faim Buildings," pp. 2223.

3. Transparencies

HSb53 H-3,4,,pp. A-24-25.

579.,

D. Evaluation 1

Have.the studenti lay oui foundation lines fot specified dimensioat.
Evaluate the students on7the accuracy of the lines and the right'
angles Of the Orners.

I.

16-
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The student will frame a building

NA Content-
VI .

Note: This -objective will discusEi ths., rkocpdures to fond./ in\ ,
constructing a stud wall frame. The procedures outlid

4,

.

Can also be applied when.coOtructing a pole frame.

.Types of wall Owning'

a. Stud

b. Pole

c. Masonry

, -

Materials needed

a. Carpentry tools

b. Studs 2" x 4"

c. Top plate similar dimensions to studs

d. Wood fasteners consisting primarily ofdnails

e. Bracing boards 1" x 4"

f. Headers for door And window' openings

Steps to follow in framing a building'

a. Set bottom wood foundation to correct dimensions of
building making sure foundation corners am square.

b. Space and nail .stud walls to bottom foundation or sole
plate.

I

,

Note: If floor is tO be laid in. building, floor joists
must be placed 16" on center across ,.vicith of
building and subfloor nailed in place at a ,45 degree

, angle to the, joists, before stud walls are nailed.

(1) Use 2" x 4" studs.
(2) Space studs 24" on center.-
(3) Nail studs to bottom plate or foundation using three

.10d nails or four 8d common nails,

A
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ft

c. Place and nail top plate.

(1) Use topkplate of 2"x 4t1-mater1al. .

(2) Use single top plate where rafterth 'are placed equal
distances,apart as studs. .

(3) End nail single top plate to studs with two 16d common
nails.

44) Lap plates"at corners and intersecting partitions.
(S) Nail othEir studs tg, top plate using 8d comMon nails.

- -,
*

d. Brace stud walls. .,

(1) Nail 1" x 4" or wider board to inner or outex face of
stud wall, sole plate, and top plate at or near each'.
,corner.

(2) Set brace at 45 degree ang1e-1. .

(3). Nail brace to studs and plateaNusing 8d common nails.
-sA

e. Frame openings for doors and windows to correct dimensions.

Note: Step e, ikoptional depending:on the type of building
being constructed.

pik) Ifse doullle studs if. openings exceed stud spating in

(2) Ose two 2" x 8" boards for header if: truss occUrs over
an opening up to 8'.

(3) Nail double studkwith 16d common nails.
(4) Make inner stud continuous from-header to sole plate.
(5) End nail each header member with two 16d common nails.

Suggested Teaching-Learning Activities

1. Visit a local construction site to allow the students
to observe the framing prOcedure.

2. Divide the students iDto teams. Involve each team in-framing

a bililding.

C. Resources
v."

1. Books

Farm Builder's Handbook, Chapter 5.

Farm Utility Bui/ding, Chapter C.

Practical Farm'Buildings, Chapter

Evaluation

Have .each -student or team of svidients frame a
Evaluate them based on the correctness of Ole procedures

,fol lowed and the st rength of the finished pr ue t .

12
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VI. The student will cut a common rafter.

A. Coittent

1. Basic-terminblogy to rafter cuttitig

>

'a. Span--horizontal distance Itom outside edges uf the top
plate

b.. Ridge board--2" x 4" board onto which the plumb cuts of the
rafters are p4iled

c. Runmeasurement from tuplumb line from the top.plate
to.the center of the ridge board

d. Risevett-keel distance from the top plate to the center
of the ridge board

2: Equipment nc04 d

a. 2" x 4" boards for rafters

b.* Fran ling square

c. Steel tape

d. Folding rle

e. Chalkline

f. Electric skill-saw or 8-point crosscut hands'aw

g. Sawhorses

. Steps to follow in'cutting common rafters*

a. betermine the inches or rise per fUot of ru,n for tlw rafter.

b., 'Determine the length.of die rafter.

c. Mark off the length of the rafter in ste0s.

.d. Mark out the plumb cut.

e. Mark out the seat' cut.

f. AllOw for 1/2' the thickness of the ridge board.

*Adapted from? ractical Farm Buildings"by dames S. BOyd.

13 S.
19
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g. Mark out the rafter tail.

1 . Cut the raf ter.

i. Check the fit of the seat and.plumb cut.

B. Suggetted TeachingqLearning Activities
/

!

1. Invite into\the classroom or'shop'n local carpenter. Ask
. him to demonstrate how to properly cut rafters.

\ .

..

2.J Display two raft'ers; one properly Cut and one improperly cut.
'Discuss the causka of )sciorly cut rafters.

:
1 .

3. DiVide the studens tnto teams and involve each teat in
Properly cutting kaftera.

4. Discuss the basic ;terminology of rafter cutting while showing
, transparency HS 53/1-5, 'It:after Terminology," page'A-26.

5,. Show transparency 1S 53 H-6, "Ratter Cuts," page A-27, while
discussing the dif4erent cuts that must be made:.on a collation,
rafter.

C. Resources

1. Books

Practical Farm Build'ings, Chapter.5.

'Farm Builder's HandbOok, pp. 73, 2087209.

2. Bulletins and Circulara

"Rafter Layout with the Framing Square."

D. Evaluation

Involve each student or teams of studenta in cutting common rafters;
.Evaluate the Student based on the accurateness of the rafter cut.



VII. The student will roof a building.

A. Content. ,1221.

ov-
. .

1. Types of-roofing material'

Wood shingles

. Composition asphalt

(1) Roll.roofing
(2) Asphalt or strip Shingles
(3) Built-up asphalt rocifs.

. Steel or sheet iron

d. Aluminum

2. Materials needed '

a. Decking or shea ing material
1/1

b. Nails

c. Carpentry tools

d. Appropriate roofing material

. Steps in installing roofing material

a. Wood shingles

(1) Nail decking to rafters.
4

(a) Nail 1" x 4" decking boards with 8d common nails
flush with ends of rafter.

.(b) Space additional decking boards 5" on center and
continue decking to ridge'board.

(2) Place wood shingles.

(a) Lay a double first run at the eaves to cover
expansion space between shingles.

(b) Nail shingles with galvanized shingle nails, 3/4"
from edge and 6" from butts allowing fki-the
covering-of the nails by succeedingl,rows..

(c) Allow space between shingles..

15
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(d) Lap all shingles.at least 11/2".

(e) Space aiiingles'properly. to assure dist fhe
grooves are properly aligned.

I

b. It011 'asphalt roofing
4 -

,Sheath the roof.with #1 common 525 shaathingi

.

(2) Measure hoiizontally the roof line;' then-add AP to .

loch 'end tO deterwine the length of roll.aaphalt needed.

(3), Place one layer of asphalt over the- length Of the roof.

.(4) SOread asphalt.mastic on all'top edges of the asphalt'
,00fing. ,

-(5) Nail through mastic with 1 3/4" galvanized mails except
for top span.

(6) Lay. second course of asphalt.

(7) Apply mastic to second course.

'(8) Nail through mastic on the bottom of the Elecond cOurse
and top of the.first course by inserting nails 18"
apart.

(9) Continue nailing second course until ridge board is
'reached.

(10) Extend 10" strip of roofinF over ridge board, spread
mastic, and nail.

c. Asphalt shingles

(1) Sheath the .roof'with plywood-or,center-matched roof
sheathing no wider than 6".

(2) Install galvanized roof edging around all outside edges
of thetoof. .

(3) Cover roof area with number 15 asphalt felt and mil
as needed to prevent wind daniage.

(4) Place first row of shingles at the eaves with the butts up.

(5) Begin finish course with 2/3 of.a shingle to allow
joint tines to be parallel With the building.

16
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-(6) Nail each 'shingle with six iarge-headed galvanized.
:1' roofing nails pereinge.

^
, r .

(7) Nail 1" back And 11?:'On each side of the notch being
sure to be above the butt of the shingle.

(8).Repeat courses breaking joints 'untirridge eached.

d. Built-up roof
I

A
(1) Sheath or deck the roo th.plywood prccenter-matched

roof sheaithing.no Wider thn 6".'.

;wk.'

(2)'' Nail roof edgi9, in,place.
,

(3) Measureend cut a length of_robfing the'lengtil of the
roof'deck. ,

4

(4) Nail roofing in'place widh 13/4" galvaftized roofing
nails driven through 1" diameteivtin washers.,

(5) Apply 20" of hot asphalt per 166 square feet Of roof..
.

(6) Repeat stepa/(3), (4), anio(5),above until three layers ,are,

deposited.

(7) Spread thin layero grSvel on roof before last laYer
of asphalt hardenS. 1 r-1-1

e. Metal roofing (steel or sheet iron)

(1) Nail girdhs'Or rafter ties 12" on center to hold metal:

(2) Begin installation at end-farthest away from the
strong winds.

;

(3) Nail 5-V galvanized metal on girths with 2" lead-
headed nails ma ng sure head just touches the metal.

,(4)' Space nails 3" apart on 'ridges.

Note: 1-1 pounds of nails are required per square of
roofing.

f. Alominum

(1) Nail girths or rafter ties 12" on-center to hold
aluminum.

(2) 'Begin installation at 4nd farthest away from-'strong,
.: ,.wincis.

1

7....2..i

,

17
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.
(3) Nailaluminut to girths vith seven. shar- pened mails

including neoprine washers.

Note: ,c100 mails are required per square of roofing.

B. Suggested TeachingLearning Activities
Q. n, ampok

1. Discuss withehe students the different types of roofing
materials and,the Values of each.

.

Set up a Aisplay of the different types of roofing materials.
1 4

Involve .the students in .identifying each type.

3. Invite into,the classroom a local building supplier.,"Ask him
,

to discuss.the different types of roofing.taterials.

4. Visit agricultura l conStruction sites within the cotmunity.
Observe:the type of roofing being useiTAM the steps in applying
thax roofing.

5. Divide the class into teaps and involve each teat in roofing a
building.

C. Resources

1. Books

Practical Farm Buildings, pp. 99-104.

Farm Builder 6:Handbook, ChaPter 6.

D: Evaluation

Hive each Student or groups of students roof a building.
Evaluate the student:based. on the procedure Tollowed
finished product.

18
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VIII. The student will cpnsfruct exterior walls.
#

:

A. Content

1. Types of extericir wall material

a. Dressed sheeting

b. , Plywood

(1) Exterior
. (2) Interionk

c. Hardboard

(1) Masonite'
(2) Partial board
(3) Celatix

2. Materials needed

Exterior,wall material

b. Nails or other 'fasteners

ps

c. Carpentry tools

(1) Hammer
(2) Square
(3) Electric saw
(4) Carpenter's pencil

3. Steps to follow:

Note: The procedure outlined wirl apply to constructing exteribr
walls primarily of dressed sheeting and plywoml. A .

decorative covering can bg applied -over these warls if
desired. o

a. Strike level line nail straight edge across horizontal length
.of building td serve.as beginging and ending point'.

b. Nail sheeting to bottom plate plumb with horizontal siraight
edge.

. .

. .
1

.

c. Nail with 8d coma= nails 4" apart across the width of the
boards,locating the naps 1" from. the ends of the,board and
at all center bracings.

"19
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B. SuggestaAeaching -Learning Activities

.

1. . vrsit agricultuiel cons4uction Sites witHin4the community
be conStruction of,exterior Walls.

2. Divide the class into t
an exterior wall.

/Resources
.-

1. Books'

'farm.Buildee.s IlandboOk, pp: 5,3-54.

bserve

nd involve ea._1 team in cons'tructing
,

Practical.rarm BUildings, pp..51-52,

D. Evaluation
r

InVol e each student or groups.of students in constructinifan
exter or wall.' Evaluate the student based on the procedures -
folloWed an% the,product produced.

tbi
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GRADtS OF YARD LUIVIBER

I. Number I Select

2. Number 2 -- Construction

3. Number 3 Standard

4. Number 4 Utility

5. Number 5 --Economy

0.
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BUILDING ROOF NOMENCLATURE

If= ONE UNIT OF RUN
RIDGE ILOARD

RAFTER COMMON

MEASURING LINE

OVERHANG
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PLUMB LINO

RAFTER CUTS

PLUMB CUT
LOP ,CUT

MOGI CUT

COMMON RAPTOR

_ HS 5 3 H -6

TAIL CUT1.

9 UAL CUT
HER CUT
BOTTOM CUT

(THI NOTCH POI THI PLATO
II OPTIN CALLID THI
Slaps-hioutrn

C 4.P.tor .CIV to. tior . .4,
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