Construction I & II Math Alignment

Modern Carpentry:

Unit 1

· Pg. 20—“lumber is cut so that the annular rings form an angle of less than 45 degrees w/the surface of the board”

· Pg. 20—formula for moisture content of wood; uses % and temp. measurements in the calculation

· Pg. 21—Equilibrium moisture content; state where the moisture in the wood is balanced with that in the air; comparing percentages and making decisions based on that comparison

· Moisture Meters—require knowing the range and accuracy of the measurement; using percentages again (Discuss ONLY)

· Grading standards for lumber require knowing the required characteristics, which items fall within these specifications and which do not; some of these standards revolve around measurements or percentages

· Calculating board footage requires multiplication with fractions and cross cancellation

· Standard Lumber Sizes Table on pg. 26 and Figure 1-21—both require extensive understanding of measurement and units

· Figure 1-47; Nail types and specifications for securing connectors and hangers; uses skills of measurement, use of fractions, decimals, %, and rates

· Given the characteristics of a piece of wood, identify which type it might be (like identifying which geometric figure fits the listed properties)

Unit 2

· “Angle of Repose” in an excavation site

Unit 3

· Setting a T-Bevel at a specified angle

· Combination square used for making “parallel lines” as well as “90 degree and 45 degree angles”

· Level and Plumb Bob used for laying out vertical and horizontal lines

· Using a compass to draw arcs and circles (figure 3-4 on pg. 57)

· Angles on the blades of a crosscut saw and a rip saw (Figure 3-11)

· Dimensions of each tool and measurements of types of cuts that some make continue to require an extensive knowledge of fractions and English Measurement System

Unit 4

· Several rates used such as rpm’s or teeth per inch on a saw blade

· Continuous use of various units of measurement, including fractional amounts

· Cutting along “oblong or circular” pieces (pg. 87)

· Both orbital and oscillating sander concepts

· Angles the carpenter is able to cut using a miter saw

Unit 5

· Perpendicular lines used in measurements, pg. 101

· “6-8-10” Method for locating lines (special triangles)

· Plot plan on pg. 102 requires use of various measurements, parallel and perpendicular lines, and ratio and proportion; scale drawings

· Using “lines of sight” with leveling instruments

· Discussion of vertical planes and vertical angles

· Using various measuring tapes that use fractional and decimal amounts as well as different units

· Figure 5-6; Level-transit used to measure angles in either horizontal or vertical planes

· Process of “sighting” requires knowledge of angles, similar triangles, horizontal and vertical lines, slope (grade levels and elevations), and measuring skills

· Laying out corners with the transit and the “Horizontal Graduated Circle”; uses concept of degrees, quadrants, arcs and how many degrees the arcs are, etc.

· Reading a vernier scale

· Staking out a building is similar to the construction of various shapes in traditional Geometry class using compass and straightedge

· Pg. 110—using a level transit to measure vertical angles, establish a vertical line, also understanding concept of a vertical plane

Unit 6

· Scale drawings in floor plans require constant use of rate and ratio

· Representing 3-D figures

· Use of isometric sketch paper (concept of an isometry)

· Repeated use of slope and Pythagorean Theorem in sketches for a home as well as actual construction

· Addition and subtraction of units (8’ 4” – 6’ 10” requires “borrowing” from the 8’)

· Listing specifications in Design Live Loads such as Floors---40 PSF

· Continuous application of area concepts, including irregularly shaped figures

Unit 7

· Diagonals of a square or rectangle will always be equal—pg. 144; using this concept to check building lines

· Continued requirements as laid out by building codes, specifications, etc. require the student to understand degree of accuracy and make conclusions about the consequences of not falling within range 

· Students must continuously use concept of perimeter, including irregular shaped figures 

· Sectional views—pg. 165, Figure 7-53

· Table for protecting concrete; gives acceptable ranges and how to handle each temp. range to protect the concrete

· Formula for cubic yards in estimating materials

· Many procedures involve the practice of estimation

Unit 8

· Sizing Girders—process that involved midpoints, total load/ft.2, staying within a particular range of values, multiplication of various measurements taken, and making conclusions based on your calculations

Unit 9

· Pg. 226; Figure 9-51—Using the framing square to lay out a trim cut; finding slope

· Pg. 229—Formula for wall and total plate material requires use of many operations, including adding a certain percentage to your initial total

· Formulas for total number of studs, number of ceiling joists, net area of wall sheathing, and number of fiberboard sheets needed to complete a job

Unit 10

· Students must be familiar with and have a fairly good estimate of various common angle measures (30,45,60,90,180, etc…)

· Pythagorean Theorem as well as recognize the base, altitude, and hypotenuse of a right triangle

· Understanding squares and square roots

· Diagonals of a 12” square are 16.97” (45-45-90 triangle formed inside square); diagonal is 12 X square root of 2

Unit 11

· “Sequence of operations” that must be followed in roof construction; “order of operations”

· More estimation necessary when selecting roofing materials to do the job

· “Square”—the amount of roofing material needed to provide 100 ft.2 of finished roof surface; unit of measurement for estimating and purchasing roofing materials

· More estimating of roofing materials; involves slope and a percentage of the area

Unit 12

· R-Values of a pane of glass; understanding what the decimal is what it means; understanding how to compare it to other R-values

· Sectional Drawings of windows (pg. 326-327)

· Recommended clearances for sealed insulating glass; use of tolerances; +/- amounts

Unit 13

· Process for estimating siding involves using a constant (direct variation); also involves use of percentages to be added when covering triangular areas or areas with many corners

Unit 14

· Calculating “U”, total heat transmission

· Understanding how changing an R-value affects the U-value

· R-Values can be converted to U-values by calculating the reciprocal

· Relationship between heat transmission and insulation thickness; Window thickness and U-values

· Tables on insulation coverage information on pg. 402 require estimation and calculation when purchasing insulation

· Multi-step formula/process for estimating the amount of insulation for exterior walls (Add up total perimeter of structure, multiply by ceiling height, deduct from the total the area of doors and windows)

· Decibel scale and terms related to sound in order to insulate homes acoustically

· Figure 14-59; interpreting graphs that represent the transmission loss values in decibels at various frequencies

· More estimation involved in materials needed for ceiling finish; calculating area, using a factor to multiply by in some cases, and adding a percentage for waste in some cases

Unit 16

· Chalk lines for laying out flooring (figure 16-17) demonstrates 3-4-5 triangle and dividing a 45-45-90 triangle into two smaller 45-45-90 triangles

· Necessary to find the “midpoint” of the end walls of a room to lay tile; this skill required in several other areas of the construction process

Unit 17

· Stairwell construction requires understanding of terms such as “geometrical” or “circular” stairs for winding staircases; also rise, run, vertical, and horizontal

· Preferred angle with floor is 30-35 degrees

· Stair calculations to determine the riser height and total run involve measurement, estimation, dividing and rounding

Unit 22

· Transverse and longitudinal beams

· Recognize arch types such as radial and parabolic (figure 22-31)

Unit 30

· Multiple statistics on the job outlook for construction trades

Math Used Repeatedly Throughout Text:

· Dimensions of a house

· Area of rectangles w/missing pieces (area of irregular shapes; finding missing lengths)

· Repeatedly using formulas for area of basic geometric shapes

· Finding the total cost of cement if dimensions are 100’ X 10’ and cost of cement is $3/ft.2
· Profit of the guy doing the job is not $3,000 (from example above); What are his other costs? (Materials, other labor, equipment, food, etc.)

· If concrete is $80/yd and one yd covers 80 ft.2, then what will it cost to cover 1000 ft.2?

· If you pay $1,000 for the concrete and the customer pays you $3/ft.2 for the job, what is your profit?  Again, what is the actual profit considering additional costs?

· Estimation

· Interpretation of data as it is represented in MANY forms (charts, tables, graphs)

· Drawing various “views” of 3-D figures—lateral, front, rear, etc.

· Vertical Angles, Alternate Interior, Alternate Exterior, Linear Pair, etc. all demonstrated in construction of a house

· Repeated use of area and volume as well as rates and proportion concepts with area and volume (pg. 385, for example, “parts by volume”)

· Repeated use of the concept of congruency; figures, angles, line segments, etc.

· Repeated use of the concept of similarity

· Testing a hypothesis and changing variables to produce desired results; “troubleshooting”

· Using rules, tapes, and squares

· Adding, subtracting, multiplying, and dividing fractions

· Finding common denominators

· Adding, subtracting, multiplying, and dividing decimals

· Converting between decimals and fractions

· Reducing fractions to lowest terms

· Converting between metric and English measurements

· Using squares and square roots

· Changing ratios to percents and vice versa

· Changing percents to fractions

· Converting necessary when using ratio, proportion, and percent

· Business math concepts such as finding a selling price, calculating profit margin, etc.

· Setting up equations based on the given data (ex: a 12 ft. board is sawed in two so that one part is 4 times the other, what is the length of each part?)

· Order of operations

· Bisecting an angle

· Knowing characteristics of isosceles and right triangles

· Finding an altitude in a triangle

· Both rotational and line symmetry of figures

· Understanding the term diameter and use of it in SEVERAL settings

