Building Trades (46.0201)

Carpentry Standards and Competencies

Industry Organization Standard: National Association of Home Builders (NAHB)
http://cengagesites.com/academic/?site=4389&SecID=1852
Note:  MACTE has approved NAHB Residential Carpentry Standards as an accepted standard.  The following framework and competencies are taken from NAHB’s “Residential Construction Academy’s Carpentry” textbook by Floyd Vogt (2003).
Framework, Duties and Tasks:
1. Applied Measurement Standards

a. Measure using tape or rule with +/- 1/8” of specifications.

b. Use builder’s level or transit to determine site layout.

c. Use builder’s level or transit to determine building elevations.

d. Determine approximate distance by pacing.

e. Use a framing square to determine dimensions for roof framing.

f. Use tape measure, builder’s level and transit to verify angular relationship of structural components of building.

g. Use tape measure and other measurement tools to verify that dimensions of features conform to plan specifications or manufacturer’s tolerances.

h. Visually perceive geometric relationships of building elements.

i. Determine data needed to solve measurement problems.

2. Applied Math Standards

a. Convert measures from feet/inches to decimals and vice versa.

b. Convert oral information into math forms and vice versa.

c. Solve construction problems using whole numbers and fractions.

d. Solve problems using fractions, decimals, ratios and percentages.

e. Solve problems using conventional construction symbols.

f. Calculate necessary dimensions from blueprints.

g. Estimate the results of basic arithmetic functions and accurately round estimate using appropriate rule.

h. Apply simple equations for volume, square foot, cubic foot, etc.

i. Check and lay out right angle using 3/4/5 rule.

j. Solve problems using proportions of ingredients for mixes, etc.

3. Applied Communications Standards
a. Read and apply MSDS and other safety information.

b. Listen and follow verbal directions for work activity.

c. Give accurate verbal directions for work activity.

d. Lay out framing and other building materials from blueprints.

e. Read and apply manufacturers’ specs for equipment and materials.

f. Understand and interpret hand signals for rigging and lifts.

g. Follow standard work procedures for job site safety.

h. Know how to treat effects of hazardous materials exposures on job site.

4. Applied Materials Standards

a. Understand impact of moisture in wood products.

b. Identify proper construction products from blueprint or specs.

c. Apply wood and building products appropriately.

d. Understand impact of temp and humidity on building products.

e. Understand plywood product standards & trademarks.

f. Understand softwood and hardwood grading systems.

g. Select and apply proper fasteners in construction.

h. Select and apply proper glues and sealants in construction.

i. Perform required test of materials (slump, compression strength) to maintain product standards during construction.

5. Hand Tools

a. Identify and describe the hand tools the carpenter commonly uses.

b. Use hand tools in a safe and appropriate manner

c. Maintain hand tools in suitable working condition.

6. Power Tools

a. State general safety rules for operating power tools.

b. Describe and safely use the following:  circular saws, saber saws, reciprocating saws, drills, hammer-drills, screwdrivers, planes, routers, sanders, staplers, nailers, and power-actuated drivers.

c. Describe and adjust the table saw and power miter saw.

d. Safely crosscut lumber to length, rip to width, and make miters using the table saw.

e. Safely crosscut to length, making square and miter cuts using a power miter saw.

7. Wood and Wood Products

a. Define hardwood and softwood and give examples of some common kinds.

b. State the grades and sizes of lumber.

c. Measure linear foot and compute square foot and board foot measure.

d. Describe the composition, kinds, sizes and several uses of:  plywood, oriented strand board, particleboard, hardboard, medium-density fiberboard, and softboard.

e. Describe the uses and sizes of: laminated veneer lumber, parallel strand lumber, laminated strand lumber, wood I-beams, and glue-laminated beams.

8. Fasteners

a. Describe the following commonly used fasteners and select them for appropriate use:  Nails; screws; lag screws; bolts; solid wall anchors; hollow wall anchors; adhesives
9. Blueprints, Codes and Building Layout

a. Describe and explain the function of the various kinds of drawing contained in a set of blueprints.

b. Demonstrate how specifications are used.

c. Identify various types of lines and read dimensions.

d. Establish level points across a building area using a water level and by using a carpenter’s hand spirit level in combination with a straightedge.

e. Accurately set up and use the builder’s level, transit-level, and laser level.

f. Use an optical level to determine elevations.

g. Lay out building lines by using the Pythagorean Theorem and check the layout for accuracy.

h. Build batter boards and accurately establish building lines with string.

i. Identify and explain the meaning of symbols and abbreviations used on a set of prints.

j. Read and interpret plot, foundation, floor, and framing plans.

k. Define and explain the purpose of building codes and zoning laws.

l. Explain the requirements for obtaining a building permit and the duties of a building inspector.

10.  Concrete Form Construction

a. Construct forms for footings, stabs, walks, and driveways.

b. Construct concrete forms for foundation walls.

c. Lay out and build concrete forms for stairs.

d. Explain techniques used for the proper placement and curing of concrete.

e. Describe the composition of concrete and factors affecting its strength, durability and workability.

f. Explain the reasons for making a slump test.

g. Explain the reasons for reinforcing concrete and describe the materials used.

h. Estimate quantities of concrete.

11.  Floor Framing

a. Describe platform, balloon, and post-and-beam framing, and identify framing members of each.

b. Describe several energy and material conservation framing methods.

c. Build and install girders, erect columns, and lay out sills.

d. Lay out and install floor joints.

e. Frame openings in floors.

f. Lie out, cut, and install bridging.

g. Apply subflooring.

h. Describe methods to prevent destruction by wood pests.

12.  Wall and Ceiling Framing

a. Identify and describe the function of each part of the wall frame.

b. Determine the length of exterior wall studs.

c. Describe four different types of walls used in residential framing.

d. Determine the rough opening width and height for windows and doors.

e. Lay out the wall plates for partition intersections, openings, and OC studs.

f. Describe several methods of framing corner and partition intersections.

g. Assemble and construct a wall section.

h. Erect and temporarily brace a wall section plumb and straight.

i. Describe the function of and install blocking and backing.

j. Apply wall sheathing.

k. Lay out, ct and install ceiling joists.

l. Identify and describe the components of nonstructural steel wall faming.

m. Install a steel door buck.

n. Estimate the materials needed for walls and ceiling framing.

13.  Scaffolds, Ladders and Sawhorses

a. Identify and describe the safety concerns for scaffolds.

b. Erect and dismantle metal scaffolding in accordance with recommended, safe procedures.

c. Follow a recommended procedure to inspect a scaffold for safety.

d. Describe the recommended capacities of various parts of a scaffold.

e. Construct a scaffold work platform.

f. Identify and describe the components of a fall protection system.

g. Describe the safety concerns for mobile metal tubular scaffolds.

h. Build safe staging areas using roof brackets.

i. Safely set up, use, and dismantle pump jack scaffolding.

j. Describe the safe use of ladders, ladder jacks, stepladders, and sawhorses.

14.  Roof Framing
a. Describe several roof types.

b. Define the various roof framing terms.

c. Identify the members of gable, gambrel, hip, intersecting, and shed roofs.

d. Lay out a common rafter and erect a gable roof.

e. Lay out and install gable end studs.

f. Lay out a hip rafter and hip jack rafters.

g. Lay out a valley rafter and valley rafters.

h. Describe and perform the safe and proper procedure to erect a trussed roof.

i. Apply roof sheathing.

j. Estimate the quantities of materials used in a roof frame.

15.  Windows and Doors

a. Describe the most popular styles of windows and name their parts.

b. Select and specify desired sized and styles of windows from manufacturers’ catalogs.

c. Install various types of windows in an approved manner.

d. Name the parts of and set a pre-hung door frame.

e. Describe the standard designs and sizes of doors and name their parts.

f. Fit and hang a door to a preexisting opening.

g. Install locksets in doors.

h. Install bypass, bi-fold, and pocket doors.

16.  Roofing

a. Define roofing terms.
b. Describe and apply roofing felt underlayment, organic or fiberglass asphalt shingles, and roll roofing.

c. Describe and apply flashing to valleys, sidewalls, chimneys, and other roof obstructions.

d. Estimate needed roofing materials.

17.  Siding and Decks

a. Describe the shapes, sizes, and materials used as siding products.

b. Install corner boards and prepare sidewall for siding.

c. Apply horizontal and vertical siding.

d. Apply plywood and tapped siding.

e. Apply wood shingles and shakes to sidewalls.

f. Apply vinyl and aluminum siding.

g. Describe various types of cornices and name their parts.

h. Install gutters and downspouts.

i. Describe the construction of and kinds of materials used in decks.

j. Lay out and install footings, supporting posts, girders, and joists for a deck.

k. Apply decking in the recommended manner and install flashing for an exposed deck against a wall.

18.  Insulation and Wall Finish

a. Describe how insulation works and define insulating terms and requirements.
b. Describe the commonly used insulating materials and state where insulation is placed.

c. Properly install various kinds of insulation.

d.  State the purpose of and install vapor retarders.

e. Explain the need for ventilating a structure and describe types of ventilators.

f. Describe various kinds, sizes, d uses of gypsum panels.

g. Describe the kinds and sizes of nails, screws, and adhesives used to attach gypsum panels.

h. Apply gypsum board to interior walls and ceilings.

i. Conceal gypsum board fasteners and corer beads.

j. Reinforce and conceal joints with tape and compound.

k. Describe and apply several kinds of sheet wall paneling.

l. Describe and apply various patterns of solid lumber wall paneling.

m. Estimate quantities of drywall, drywall accessories, and sheet and board wall paneling.

19.  Interior Finish
a. Identify the components of a suspended ceiling system.

b. Lay out and install suspended ceilings.

c. Identify standard interior moldings and describe their use.

d. Apply ceiling and wall molding.

e. Apply interior door casings, baseboard, base cap, and base shoe.

f. Install window trim, including stools, aprons, jamb extensions, and casings.

g. Apply strip and plank flooring.

h. Estimate quantities of the parts in a suspended ceiling system.

i. Estimate the quantities of molding needed for windows, doors, ceiling, and base.

j. Estimate wood flooring required for various installations.

20.  Stair Framing and Finish

a. Name various stair finish parts and describe their location and function.

b. Describe several stairway designs.

c. Define terms used in stair framing.

d. Determine the unit rise and unit run of a stairway given the total rise.
e. Determine the length of a stairwell.

f. Lay out a stair carriage and frame a straight stairway.

g. Lay out and frame a stairway with a landing.

h. Lay out, dado, and assemble a housed-stringer staircase.

i. Apply finish to the stair body of open and closed staircases.

j. Install a post-to-post balustrade from floor to balcony on the open end of a staircase.

21.  Cabinets and Countertops

a. State the sizes and describe the construction of typical base and wall kitchen cabinet units.

b. Install manufactured kitchen cabinets.
c. Construct, laminate, and install a countertop.

d. Identify cabinet doors and drawers according to the type of construction and method of installation.

e. Identify overlay, lipped, and flush cabinet doors and proper drawer construction.

f. Apply cabinet hinges, pulls, and door catches.
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