BUILDING TRADES
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The question of, “Will I ever use this math again?” can be answered “yes” when considering the field of construction.  The job opportunities in this field have many skills needed in all areas of building, repair, and replacement of homes and businesses.  If you have the desire to start your own business, there may be an opportunity for you in the construction field.  Many people who start their own business may first work for a company that is established in this field.  Many of these companies specialize in a certain aspect of home building or repair.  Some examples of these companies are roofing contractors, heating/cooling installers, painting companies, plumbing contractors, or electrical work.  Another option could be to work for a company that does all aspects of building a home or business.  This type of company would hire employees with many different types of skills.  
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Some necessary skills include:

· Operating large earth moving equipment

· Pouring cement

· Framing buildings

· Installing drywall

· Installing flooring

· Performing electrical work

· Plumbing

· Roofing

· Heating/cooling installers
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Other opportunities in the construction business exist for office personnel.  Office personnel are needed to perform payroll duties, receive and pay invoices, and other clerical work.  All of these employment opportunities will not be discussed in this unit, but it is evident that many career opportunities exist in this field where math skills are necessary.
If you do have the desire to start your own business in the construction field, there are some advantages of working for another contractor before starting out on your own.  Some of these advantages are:  gaining exposure to various skills to determine which area you may like to specialize in for your own business, developing the skills needed to be successful in your business, learning how to work with the proper tools that will be needed, get the experience in the field, establishing a working relationship with supply companies, and in general, learning how to run your own business from top to bottom.
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Some examples of independent construction contractors include:

· Painter/paper hangers

· Electricians

· Masons

· Plumbers/pipefitters/steamfitters

· Flooring installers

· Cable TV installers

· Carpenters

· Tile setters

· Window/door installers

· Roofers
In this math unit on construction, we will work with different types of jobs that are needed in this field and will practice math skills that these jobs require.  The math skills that these jobs require will also be math skills that will be needed to pass the GED Test.
Painter/Paperhanger
Painters and paperhangers make walls look attractive by preparing the wall for the work to be completed and then applying paint or wallpaper to the prepared wall.  There are many different techniques to be learned to apply paints to get the desired look for the customer.  If wallpaper is being placed on the wall, the worker must know how to hang the wallpaper correctly to remove all bubbles and to match the print of the paper.  Painters work outside as well, painting the outside siding on the structure.  Many of these skilled craftsmen are self-employed and their employment is often seasonal and based on the need for their services.

If you have an interest in being a painter or paperhanger, you also need to be able to: 
· work from a ladder, 

· be comfortable working at heights

· be able to operate painting machines and blasting equipment

· have attention to detail

· be able to perform neat work
· work well both with other people and independently

Some math skills needed for this type of work: fractions, decimals, ratio, proportion, percent, measurement, using a ruler, using formulas, finding area, finding perimeter, mental math skills, and basic calculator use. 
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The first skill we will work on is finding the area of a wall that needs to be painted.  Area is a measurement of the flat surface, or in this example, the wall.  Area tells the painter how much surface space will be painted.  Area is measured in square units, and in most cases, the painter will use squared feet as their measurement in finding the area.  The formula for finding the area of the wall is:
Area = length x width
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	Area = Length x Width

Area = 8 x 6 = 48 square units 


On the GED Test, this formula could be written a couple of different ways.  Some of these examples are: A = lw or A = l(w)  Remember: when two letters are side by side or parentheses are used, it is the same meaning as multiplying the two values.

A painter has been hired to paint a living room that measures 22 feet long and 18 feet wide.  The height of the walls is 8 feet.  Find the area of each wall to be painted.
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The room has four walls, so the painter will have to find the area of each wall and add the four walls together to find the total area of room to be painted.

Area of wall one:  this wall is 22 feet long (length) and 8 feet tall (wide)  There are two of these walls.

Area of wall two:  this wall is 18 feet long (length) and 8 feet tall (wide)  There

are two of these walls.

Area = ____________________  x  ____________________

Area = ___________________________________________

Area = ____________________  x  ____________________

Area = ___________________________________________

Now we have the area of each wall, we can find the total area of the living room walls by adding all of the areas together.


Area of wall one:
  __________


Area of wall one:
+ _________


Area of wall two:
+ _________


Area of wall two:
+ _________


Total area of walls:
___________

Now that we have the total area of the wall to be painted, let’s examine some other math calculations that the painter may have to perform.
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First, we will find how much paint it will require to paint the room.  A proportion is one way to find how much paint will be needed.  A proportion is simply a fraction that equals another fraction.  If you know three numbers, the fourth number is found by multiplying two of the numbers and dividing by the third number.  

The painter knows that one gallon of paint will cover approximately 180 square feet.  We also know how many squared feet of wall need to be painted, so we can now set up our proportion.



One gallon of paint

Covers 180 square feet



________________       =       __________________



Total gallons needed

Total area to be painted

Next fill in the number for the total area to be painted, cross multiply, divide; now you know how many gallons of paint will be needed:



1 gallon
180 square feet



______      =    ____________   

Now round this number up to the nearest whole gallon, for a total of __________ gallons of paint to be purchased.

The customer would like to know what the labor charge will be to paint the room.  Using the knowledge we have discussed with proportions, figure out the cost for painting the room if the painter charges $34.50 per hour and works at the rate of painting 120 square feet in one hour.  Round the hours needed to paint the room to the nearest half hour.  Hint: use a proportion to find how many hours will be required to paint the room than multiply this amount by the amount charged per hour.
Using the same example, let’s explore a couple of math calculations that would have to be done to hang wall paper in the living room.  Remember our living room measures 22 feet long, 18 feet wide, and 8 feet tall.
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The customer has decided they would like to have one wall, which measures 18 feet wide by 8 feet tall, covered with wall paper.  How many rolls of wall paper will be needed to cover this wall?  We have already figured the area of the wall to be 144 squared feet.  If each roll of wall paper is 22 inches wide and 17 feet long, how many rolls will be needed?
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The first step is to determine how many inches wide the room is.  As the wall paper is 22 inches wide, the easiest way to find how many rolls will be needed is to change the width of the room from feet into inches.


18 feet x 12 inches in one foot equals __________ inches

Next, find how many pieces of wall paper are required to cover the wall.  This calculation can be found by dividing the above answer by 22 inches.  We divide by 22 inches because it is the width of the wall paper.  Complete this math operation in the space below:

Finally, to find how many rolls of wall paper are needed, divide the above answer by 2, as each roll will give the worker two pieces to hang on the wall.  Round this answer to the nearest whole number to get the final number of rolls needed.
The last problem we will do for this skill is to determine how much wall paper border will be needed to go around the room.  The wall paper border will be hung at the top of the walls, near the ceiling.  This problem deals with perimeter, so we can use the following formula:


Perimeter = 2l + 2w

In the space below, find the number of rolls needed of border to be installed in the room if each roll has a length of 15 feet.

Plumber/Pipefitter/Steamfitter
[image: image14.jpg]



Plumbers install and repair water pipes/fittings, waste disposal (sewer) lines, and install showers, bathtubs, sinks, toilets, and other appliances.  Pipefitters or steamfitters install and repair systems that are used to heat and cool buildings.  These workers install pipes to carry steam or gases under high pressure.  Many of these workers may work nights and weekends and could be on call 24 hours a day.  In many cases, the work is done in small areas, so the worker must be able to lift and carry heavy pieces of material.  

The person who works in this field will have to read blue prints, attain a special license to perform the duties, and at times will work outside in all kinds of weather.  Due to the nature of the work and using dangerous tools, the accidental injury rate is higher than in other construction occupations.  But, these workers are usually paid a higher rate per hour to perform their work.

Some of the basic math skills this area may require are:

· Fractions

· Decimals

· Ratio/proportion

· Percent

· Measurement conversion

· Metric measurement

· Problem solving

· Using formulas

· Angle measurement

· Area

· Volume

As these workers labor with many different types of pipes to perform their duties, let’s review some terms that will be needed when working with round objects.
· Area: the square units that covers a shape or figure
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· Circumference: the distance around a circle

· Diameter: the distance across a circle that passes through the center
· Pi: the ratio of the circumference of a circle to its diameter, use the value of 3.14
· Radius: the distance from the center of a circle to the edge of a circle 
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· Cylinder: a figure that has two circular ends

· Volume: a measurement of space or the capacity of the shape
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Now, let’s perform some common math problems.

Problem 1: Find the area of a circle with a radius of 15 inches.  The formula for the area of a circle is:  Area = Pi times the radius squared


Area = 3.14 x 15 x 15
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Complete this math problem in the space below and round your answer to the nearest tenth.

Problem 2: A plumber needs to secure some thin flexible insulation around a pipe.  The diameter of the pipe with the insulation is 35 feet.  How long of a metal band will the plumber need to go around (circumference) the pipe and insulation?  Round you answer to the nearest foot.
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Circumference = Pi x diameter


Circumference = 3.14 x ________________


Circumference = _________________________

Problem 3: A cylindrical drum is used to storing kerosene that has a diameter of 2 feet 6 inches and is 4 ft long.  What is the volume of this drum to the nearest cubic foot?
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Volume = Pi x radius x radius x height (Note: discuss with the class how to find the radius of the drum)


Volume = ________ x ________ x ________ x ________

Volume = _______________________

Problem 4: Water lines are to be covered with a thin sheet of insulation.  Assuming there will be no waste or overlap, how many square inches of insulation will be needed to cover a pipe with a diameter of 1 inch and a length of 40 feet?
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Before you begin working on this question, notice how the pipe’s length is given to you in feet and the question is requiring the answer in square inches.  The word ‘inches’ is also in Italic print.  This change in print type should give you a clue that the two types of measurements are not the same.  The conversion of 40 feet into inches must be done first to arrive at the correct answer.
Step 1: Convert the 40 foot length of pipe into inches by multiplying 40 times 12.  Perform this calculation in the space below.

Step 2: Use the following formula to find the area.  Area = Pi x diameter x length  Note: this formula is the circumference of the circle times the length, it can be viewed as cutting the pipe down one side, flattening the piece out, then finding the area of the rectangle (the length will be 40 feet long and the width will be the circumference of the circle).

Area = __________ x __________ x __________

Area = ___________________________

Problem 5: A plumber needs to know if a drilled well will hold enough water to supply the water needs for a house.  A drilled well has a diameter of 1 foot.  The water standing in the well is 150 feet deep.  How many gallons of water are in the well?  Hint: one cubic foot is equal to 7.5 gallons of water

[image: image22.jpg]150 ft.





This problem is above the scope of the GED Test, but it is good practice to work on problems with new formulas to know how to handle new situations.  This problem will be solved in two steps, with the first finding the volume of the well and the second step multiplying the volume by 7.5 gal per cubic foot.

Step 1: Volume = Pi x radius x radius x length


Volume = ________ x ________ x ________ x ________


Volume = __________________ cubic feet

Step 2: Now that we know the volume of the water standing in the well, we need to multiply this figure 7.5 gallons, and the result will be the how many gallons are in the well.

Gallons = Volume x 7.5 gallons


Gallons = __________ x 7.5 gallons



= ____________ gallons

Problem 6:  The last problem we will work on with this trade is working with the slope of a drainage pipe.  The slope requirement for a drainage pipe is a minimum of 1/8 inch per foot of pipe.  
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A plumber needs to run a drainage pipe for 40 feet.  What is the drop of the pipe from one end to the other?

First, there are a couple of ways to find this answer.  One way could be with the proportion method discussed earlier in the packet.  When using a proportion, you have the choice to use the 1/8 value as a fraction or it could be changed into a decimal.

To change a fraction into a decimal, divide the numerator by the denominator.  Perform this work in the space below.
Now, set up a proportion to solve for the amount of drop required for the 40 feet length of pipe.  Perform this operation twice, once using the fraction form and once using the decimal form. 

Carpenter

Carpenters in the building trades have a wide variety of jobs.  Carpenters work with wood to build items needed in the construction of a building.  Some of these jobs are: rough framing of walls, building cabinets, forming molds for concrete, and installing doors/windows.  Carpenters are required to know the local building codes and must follow these codes to have their work pass inspection by the building inspector.  
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A carpenter must be in good physical shape.  They may be required to stand for long periods of time, may have to kneel to perform their work, be able to use ladders or other equipment, work from heights, be able to lift heavy materials, and know how to work with all types of power/hand tools.  A carpenter may have to work outside in all types of weather conditions.  In some areas, carpentry may be a seasonal job, meaning their work may be limited to summer employment.

Math skills have an important part in the work duties of a carpenter.  A carpenter will need to have the ability to:
· read and use a tape measure

· use and understand fractions

· use mental math skills

· know formulas for finding area and perimeter

· estimate materials needed to complete a job
·  read a blue print or scale drawing
·  convert measurements from scale drawings
·  use algebra/geometry skills

Problem 1:  A carpenter is building a deck that is drawn on a blue print.  The blue print has a scale of ¼ inch is equal to 1 foot.  What is the size of the deck to be built if the blue print drawing of the deck is 3 ½ inches by 4 inches?

As discussed earlier in this packet, a proportion could be used to find the measurement of the deck.  In the space below, use a proportion to find the measurements.  Hint: a part of your proportion will be the scale of the blue print.  You will have to perform the proportion twice, once to find the length of the deck, and once to find the width of the deck.

Problem 2: If the lumber to be used to build the above deck comes in 16 foot lengths and will cover a six inch span, how many boards should the carpenter have to complete the floor of the deck?  
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Problem 3: If the carpenter estimates he will need 18 screws per board to fasten the boards to the deck framing, how many pounds of screws will he need to complete the job if 45 screws weigh one pound?  Hint: round the answer up to the next pound.
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Problem 4: One end of the deck will be attached to the house.  In order to support the opposite side end of the deck, the carpenter will dig 6 holes and fill them with concrete to support the posts.  If the holes have a diameter of 12 inches and are 3.5 feet deep, how many bags of concrete will the carpenter need if each bag contains 2.2 cubic feet of concrete?
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First, find the volume of each hole using the formula for a cylinder.  Hint: find the radius of the hole in inches and convert this measurement to feet.

Now multiply this number times 6, as there are six holes to be filled with concrete.

This number will give you the total number of cubic feet for all 6 holes.  Divide your answer by 2.2 and the result will be the number of bags of concrete needed to complete the job.  Round up the answer, as the carpenter will have to purchase a full bag.
Problem 5: A carpenter is putting plywood on a roof on a room that has been added on to the end of a house.  If one side of the roof measures 15 feet wide and 26 feet long, how many 4 foot by 8 foot sheets of plywood will be needed for the roof?  First, find the area on each side of the roof.  There are two sides, so you will need to double this amount to find the total area of the roof.
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Second, find the area of the plywood.

Third, divide the area of the roof by the area of the plywood.  This answer will give you the number of sheets of plywood needed to cover the roof of the room. 







