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2004

AREA X CDE – AG MECHANICS

TEAM PROBLEM 

125 POINTS

INTRODUCTION:

This portion of the event is divided into three parts:  determining and cutting rafters for a specific building; determine the amounts and costs of each ingredient for concrete and to prepare a foundation site.  You have approximately 58 minutes to complete this portion.  You may work independently on various tasks or you may work as a group to answer the questions.

Part I:  Determining the length of common rafters.

Problem:  Assume you are in the process of planning for construction an implement building measuring 12 feet wide and 48 feet long, with a 1/3 pitched roof.  You also want a rafter tail or overhang to be two (2) times the rise per foot of run.   You have also decided to use 2” x 4” lumber for the common rafters spaced on 16-inch centers.  Determine the following:













    Pts Earned

a) [image: image6.bmp]What is the rise in feet and inches?
___________________________3 pts

[image: image7.bmp]
b) What is the rise per foot of run?

___________________________3 pts
   

c) What is the length of the rafter in feet and 

inches, excluding the width of a ridgeboard?    ____________________6 pts

d) What is the length of the overhang in 

feet and inches?



___________________________3 pts

e) What is the total length of the common

rafter, including the overhang?

___________________________3 pts

f) How many rafters are needed for this job? _______________________5 pts

g) What is the shortest length of 2 x 4 that could

be purchased for this rafter?
          ___________________________2 pts

h) What is the total cost in lumber, when 

2 x 4’s are listed for $0.52 per board foot? ________________________5 pts

Skill:  This portion involves the actual skill in marking, cutting and fitting a common rafter.  Instead of using a 2x4, a 1x4 will be used to stimulate the 2x4.  To save time a ridgeboard will not used in this skill, therefore calculate the length of the common rafter to its fullest extend.   If a ridgeboard were used, ½ thickness of the ridgeboard would be subtracted from the length of the common rafter.

Materials needed:

· 2 – 1 x 4’s (for contest purposes)

· framing square

· tape measure

· sharp pencil

· Crosscut hand saw

Procedure:  

· Mark 1 x 4’s according to standard procedures.

· A proper workline must be used during this process.  Use the tongue of the square to mark the workline.   All measurements will be taken at the workline.

· After marking, use crosscut handsaw to cut 1 x 4’s accordingly.

· Be sure to use proper safety precaution when using the crosscut handsaw.

· Upon completion, print your school name on both pieces and give to group leader.


    Pts. earned


· Procedures in marking rafters.                  (5 pts)



· Length of rafter                                         (10 pts)

(deduct 1 pt for each 1/16” off)


· Proper cuts                                                  (5 pts)


· Proper fit                                                    (10 pts)

(deduct 1 pt for each 1/16” off)








       total pts    (60 pts)

Directions:  You must print your school name and school ID number in the blanks provided.   The school ID number is the same number bubbled on your scan sheet.  Failure to do so, will results in disqualifying this portion of the event.




SCHOOL NAME





  SCHOOL ID #














       This section TOTAL POINT EARNED:   

[image: image2.jpg]



[image: image3.png]Texas A&M University - Kingsville




2004

AREA X CDE – AG MECHANICS

TEAM PROBLEM 

Part II:  Determining the amount and cost for each ingredient in a concrete                             foundation.

Problem:  One of the most critical parts of concrete construction is calculating the correct amount of concrete needed.  Referring to the implement building in Part I, determine the amount and cost of each ingredient in concrete.  Refer to diagram below and the information given to answer questions on the back of this page.



                                                     48’





     12”




























12’






Top view





    12”



Beam













5”






side view




      12”

                                                                                beam

                                                                                                                  12”

Information given:

	Following are actual costs of ingredients for concrete.  Courtesy of Wright Materials, Inc and Alamo Cement.

Sand = $6.80 per ton (1 cu yd = 2700 lbs)

Gravel = $11.85 per ton (1 cu yd = 2800 lbs)

Portland Cement = $6.75 per bag (1 bag weighs 94 lbs

Ready Mix Concrete = $68.00 per cubic yard

A 1 – 2-1/2 – 3 mix is recommended with 6 gallon water to cement ratio.


	Fuller’s Rule is 42 volumes of cement, sand, and gravel mixed together will produce 27 volumes of concrete. 

To use Fuller’s rule, following must be calculated:

i. Cubic feet of concrete required

ii. Cubic feet of raw materials

iii. Volumes of mix

iv. Sacks of cement

v. Cubic yards of sand

vi. Cubic yards of gravel


Determine the following:











       Points earned

a) Cubic yards of sand

_____________
2 pts


b) Cubic yards of gravel

_____________
2 pts


c) Sacks of cement


_____________
4 pts


d) Gallons of water needed for mix
_____________
2 pts


e) Total cost for sand


_____________
5 pts


f) Total cost for gravel

_____________
5 pts


g) Total cost for cement

_____________
5 pts


h) Total cost for all ingredients
_____________
5 pts

                                                                                Total      30 pts

Directions:  You must print your school name and school ID number in the blanks provided.   The school ID number is the same number bubbled on your scan sheet.  Failure to do so, will results in disqualifying this portion of the event.




SCHOOL NAME





  SCHOOL ID #














       This section TOTAL POINT EARNED:   
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Part III:  Site Preparation

Skill:  As in any building construction, site preparation and establishing building lines are just as important as planning other phases of construction.  Equally important is the fact that buildings being constructed must and should be square at all corners.  Again, let us refer to Part I & II for the size of the implement building.  You would be asked to establish the building lines for this particular building, but, to save time you are asked to establish the lines for a building measuring 8’ x 10’.  Contest official will direct you to the location on the east side of the building.  You may use any method to establish square corners.    

Materials needed.

	Procedures:

a) One eight (8) foot line has been established for you.

b) Use tape measure to measure the proper distance as shown in diagram.

c) At each corner, drive 2x2 stakes provided into the ground to approximately ½” above ground level.

d) Use any method to establish a square corner.

e) Drive a double-headed nail into the top of the 2x2 stakes for precision measurements.  

f) Attach the nylon string to each nail to establish the building lines. 

g) Once completed, contact your group leader for measurement.

 


a) Steel pins ( 6)




b) 100’ tape

c) nylon string

d) wooden stake (4)

e) blacksmith hammer

f) curved claw hammer

g) double-headed nail (duplex)

                    wooden stakes                           






8’

                           10’

Evaluation score sheet


· Procedure used to establish square corner  
10 pts


· Established perimeter (8’x10’)


10 pts


· Building site square



10 pts


· Clean up





  5 pts

Directions:  You must print your school name and school ID number in the blanks provided.   The school ID number is the same number bubbled on your scan sheet.  Failure to do so, will results in disqualifying this portion of the event.




SCHOOL NAME





  SCHOOL ID #














       This section TOTAL POINT EARNED:   

Upon completion of Parts I, II, III and with time available, you may want to double check your answers before turning in the entire contents of this team activity to your group leader.  Once it is turned in, you cannot retrieve this activity again.

Remain in place under time is call before moving to the next station.

