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501 - Determine factors needed to be considered before the start of a building 

project. 

502 - Demonstrate the ability to properly acquire a building permit. 

503 - Determine location of utilities, physical features and initiate PA one call. 

504 - Demonstrate the ability to establish elevations and grades from benchmarks 

using a transit level. 

505 - Demonstrate the ability to stake out a building foundation using the 

Pythagorean theory. 

506 - Demonstrate the ability to properly erect batter boards. 
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PUPOSE: Carpenters must be able to picture what the building will look like in order 

to build it to specification.  The first step in construction is locating where the building 

will be laid on the lot; this is done by shooting elevations.  The second step is laying out 

the building using a variety of methods to ensure accuracy of the layout. 

NOCTI: 
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PENNSYLVANIA CORE STANDARDS: 

Pennsylvania Core Standards for Writing for Technical Subjects Standard 3.6 

CC.3.6.9-10.A.Write arguments focused on discipline-specific content. 

CC.3.6.9-10.B.Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. 

CC.3.6.9-10.C.Produce clear and coherent writing in which the development, organization, and 

style are appropriate to task, purpose, and audience. 

CC.3.6.9-10.D.Develop and strengthen writing as needed by planning, revising, editing, 

rewriting, or trying a new approach, focusing on addressing what is most significant for a specific 

purpose and audience. 

CC.3.6.9-10.E.Use technology, including the Internet, to produce, publish, and update individual 

or shared writing products, taking advantage of technology’s capacity to link to other 

information and to display information flexibly and dynamically. 

CC.3.6.9-10.F.Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the inquiry when 

appropriate; synthesize multiple sources on the subject, demonstrating understanding of the 

subject under investigation. 

CC.3.6.9-10.G.Gather relevant information from multiple authoritative print and digital sources, 

using advanced searches effectively; assess the usefulness of each source in answering the 

research question; integrate information into the text selectively to maintain the flow of ideas, 

avoiding plagiarism and following a standard format for citation. 

CC.3.6.9-10.H.Draw evidence from informational texts to support analysis, reflection, and 

research. 

CC.3.6.9-10.I.Write routinely over extended time frames (time for reflection and revision) and 

shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, 

purposes, and audiences. 

CC.3.6.11-12.A.Write arguments focused on discipline-specific content. 

CC.3.6.11-12.B.Write informative/explanatory texts, including the narration of historical events, 

scientific procedures/ experiments, or technical processes. 

CC.3.6.11-12.C.Produce clear and coherent writing in which the development, organization, and 

style are appropriate to task, purpose, and audience. 
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CC.3.6.11-12.D.Develop and strengthen writing as needed by planning, revising, editing, 

rewriting, or trying a new approach, focusing on addressing what is most significant for a specific 

purpose and audience. 

CC.3.6.11-12.E.Use technology, including the Internet, to produce, publish, and update 

individual or shared writing products in response to ongoing feedback, including new arguments 

or information. 

CC.3.6.11-12.F.Conduct short as well as more sustained research projects to answer a question 

(including a self-generated question) or solve a problem; narrow or broaden the inquiry when 

appropriate; synthesize multiple sources on the subject, demonstrating understanding of the 

subject under investigation. 

CC.3.6.11-12.G.Gather relevant information from multiple authoritative print and digital 

sources, using advanced searches effectively; assess the strengths and limitations of each source 

in terms of the specific task, purpose, and audience; integrate information into the text 

selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source 

and following a standard format for citation. 

CC.3.6.11-12.H.Draw evidence from informational texts to support analysis, reflection, and 

research. 

CC.3.6.11-12.I.Write routinely over extended time frames (time for reflection and revision) and 

shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, 

purposes, and audiences. 

Pennsylvania Core Standards for Reading for Technical Subjects Standard 3.5 

CC.3.5.9-10.A.Cite specific textual evidence to support analysis of science and technical texts, 

attending to the precise details of explanations or descriptions. 

CC.3.5.9-10.B.Determine the central ideas or conclusions of a text; trace the text’s explanation 

or depiction of a complex process, phenomenon, or concept; provide an accurate summary of 

the text. 

CC.3.5.9-10.C.Follow precisely a complex multistep procedure when carrying out experiments, 

taking measurements, or performing technical tasks, attending to special cases or exceptions 

defined in the text. 

CC.3.5.9-10.D.Determine the meaning of symbols, key terms, and other domain-specific words 

and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 

texts and topics. 
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CC.3.5.9-10.E.Analyze the structure of the relationships among concepts in a text, including 

relationships among key terms (e.g., force, friction, reaction force, energy). 

CC.3.5.9-10.F.Analyze the author’s purpose in providing an explanation, describing a procedure, 

or discussing an experiment in a text, defining the question the author seeks to address. 

CC.3.5.9-10.G.Translate quantitative or technical information expressed in words in a text into 

visual form (e.g., a table or chart) and translate information expressed visually or 

mathematically (e.g., in an equation) into words. 

CC.3.5.9-10.H.Assess the extent to which the reasoning and evidence in a text support the 

author’s claim or a recommendation for solving a scientific or technical problem. 

CC.3.5.9-10.I.Compare and contrast findings presented in a text to those from other sources 

(including their own experiments), noting when the findings support or contradict previous 

explanations or accounts. 

CC.3.5.9-10.J.By the end of grade 10, read and comprehend science/technical texts in the grades 

9–10 text complexity band independently and proficiently. 

CC.3.5.11-12.A.Cite specific textual evidence to support analysis of science and technical texts, 

attending to important distinctions the author makes and to any gaps or inconsistencies in the 

account. 

CC.3.5.11-12.B.Determine the central ideas or conclusions of a text; summarize complex 

concepts, processes, or information presented in a text by paraphrasing them in simpler but still 

accurate terms. 

CC.3.5.11-12.C.Follow precisely a complex multistep procedure when carrying out experiments, 

taking measurements, or performing technical tasks; analyze the specific results based on 

explanations in the text. 

CC.3.5.11-12.D.Determine the meaning of symbols, key terms, and other domain-specific words 

and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 

texts and topics. 

CC.3.5.11-12.E.Analyze how the text structures information or ideas into categories or 

hierarchies, demonstrating understanding of the information or ideas. 

CC.3.5.11-12.F.Analyze the author’s purpose in providing an explanation, describing a 

procedure, or discussing an experiment in a text, identifying important issues that remain 

unresolved. 

CC.3.5.11-12.G.Integrate and evaluate multiple sources of information presented in diverse 

formats and media (e.g., quantitative data, video, multimedia) in order to address a question or 

solve a problem. 
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CC.3.5.11-12.H.Evaluate the hypotheses, data, analysis, and conclusions in a science or technical 

text, verifying the data when possible and corroborating or challenging conclusions with other 

sources of information. 

CC.3.5.11-12.I.Synthesize information from a range of sources (e.g., texts, experiments, 

simulations) into a coherent understanding of a process, phenomenon, or concept, resolving 

conflicting information when possible. 

CC.3.5.11-12.J.By the end of grade 12, read and comprehend science/technical texts in the 

grades 11–12 text complexity band independently and proficiently. 

Pennsylvania Core Standards for Mathematics Standard 2.1 

CC.2.1.HS.F.2  Apply properties of rational and irrational numbers to solve real world or 

mathematical problems. 

CC.2.1.HS.F.4 Use units as a way to understand problems and to guide the solution of multi-step 

problems. 

CC.2.1.HS.F.5 Choose a level of accuracy appropriate to limitations on measurement when 

reporting quantities. 

CC.2.1.HS.F.6  Extend the knowledge of arithmetic operations and apply to complex numbers. 

CC.2.1.HS.F.7 Apply concepts of complex numbers in polynomial identities and quadratic 

equations to solve problems. 
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REVISION: 9/2014 

CERTIFICATION: NAHB HBI CERTIFICATION 

DIRECTIONS and PROCEDURES: 

1. Read the complete module

2. Complete the following procedure steps

3. Take the Pre-Test

4. Read all of chapter 5 in the RCA Carpentry Text

5. Complete the first 2 sections of the KWL worksheet

6. Define the vocabulary words listed below

7. Take notes during theory class.

8. Complete the job sheets in the job sheet packet

9. Complete the performance assessments in the performance assessment packet

10. Pass the Post-Test with a minimum score of 70%

11. Complete the final box of the KWL worksheet

LITERACY ASSIGNMENT: KWL Worksheet at the end of packet. 

PERFORMANCE OBJECTIVE: 
Upon completion of the unit of instruction the student should be able to: 

1. Establish level points across a building area a carpenter’s hand spirit level in

combination with a straightedge.

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

3. Use an optical level to determine elevations.

4. Lay out building lines by using the Pythagorean Theorem and check the layout

for accuracy.

5. Build batter boards and accurately establish building lines with string.
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This will be accomplished through the use of: 

Theory in the classroom 

Demonstrations by the instructor 

Both graded and non-graded job assignments relating to the mastery of the POS 

tasks 

Written unit test 

Performance assessments to rate the students competency of the tasks 

SAFETY: 

Safety rules and regulations of the carpentry trade as well as any applicable OSHA 

standards and appropriate PPE. 

STUDENT ACCOMMODATIONS: 

Students who are in need of accommodations will receive the following: 

Presentation accommodations 

Setting accommodations 

Response accommodations 

Timing/Scheduling accommodations 

REFERENCES: 

1. Residential Construction Academy text:  Basic Principles for Construction

2. Goodheart-Wilcox Company’s:  Print Reading for Construction

Images from: 

Basic Principles for Construction: eResource cd 

RCA Carpentry Textbook 

Vogt, Floyd.  Carpentry.  New York:  Thompson Delmar Learning, 2003 

RCA Carpentry E-resource CD 

Vogt, Floyd.  Carpentry.  New York:  Thompson Delmar Learning, 2003 
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RCA Carpentry Instructor’s Resource Guide 

Vogt, Floyd.  Carpentry.  New York:  Thompson Delmar Learning, 2003 

EQUIPMENT & SUPPLIES: 

1. Module

2. Student notebook

3. Text-book RCA Carpentry

4. Job sheets packet

5. Student performance assessment packet

6. Building plans

7. Transit

8. Tri-Pod

9. Leveling Rod

10. Batter Board Material

11. String Line

12. Carpentry Shop

13. Post-Test
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 Site Prep & Building Layout Pre-Test

Name_____________________________Date____________________________

Multiple Choice 

Identify the letter of the choice that best completes the statement or answers the question.

____ 1. A "plan" in an architectural drawing is an object drawn as ____. 

a. viewed from above c. a close-up view

b. showing its elevations d. a detail

____ 2. An elevation is a drawing in which ____. 

a. an object is drawn as viewed from above

b. the height of the structure is shown

c. a vertical cut through an object is shown

d. a close-up view is shown

____ 3. A section or sectional drawing is a drawing in which ____. 

a. the height of an object is shown

b. an object is viewed from above

c. a close-up view of an object is shown

d. a vertical cut through an object is shown

____ 4. A detail in an architectural drawing is ____. 

a. a close-up view of a plan or section

b. a drawing as viewed from above

c. a drawing showing the height of an object

d. none of the above

____ 5. When plans, elevations, sections,and details are put together, they are called a ____. 

a. set of specifications c. set of prints

b. set of drawings d. plot plan

____ 6. a plot plan shows information about ____. 

a. the foundation

b. the location of the building on the property

c. the location of the plumbing fixtures

d. the spacing of framing members

____ 7. The floor plan shows ____. 

a. the location of doors and windows c. the pitch of the roof

b. the location of finish floor material d. the pitch of the driveway

____ 8. The foundation plan shows ____. 

a. the spacing of framing members c. the location of the house on the lot

b. the shape of the foundation d. all of the above

____ 9. A framing plan shows ____. 

a. the location of doors and windows

b. the location of walls

c. the location and spacing of floor and roofing members

d. all of the above

____ 10. Window and door schedules can contain ____. 

a. the size of doors and windows c. the location of doors and windows

b. the brand of doors and windows d. all of the above
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____ 11. The finish schedule can contain information of the finish material used ____. 

a. on the floors c. on the ceilings

b. on the walls d. all of the above

____ 12. The specifications can contain information about the ____. 

a. color of roof shingles c. number of phone jacks in each room

b. quality of construction d. all of the above

____ 13. The most commonly used scale found on blueprints is ____. 

a. 1/2" = 1' c. 3" = 1'

b. 1/4" = 1' d. 1/16" = 1'

____ 14. The object lines in a drawing are ____. 

a. darker and broader than dimension lines

b. lighter and finer than dimension lines

c. lighter and finer than extension lines

d. short, fine, uniform dashes

____ 15. Zoning regulations deal with ____. 

a. the size of the building c. the height of the building

b. the use of the building d. all of the above

____ 16. Building codes regulate ____. 

a. the use of the building

b. the design and construction of the building

c. the use of the property on which the building is located

d. all of the above

____ 17. A building permit is needed ____. 

a. before construction can begin c. to apply for a bank loan

b. blueprints can be drawn d. all of the above

____ 18. The cost of a building permit is usually based on ____. 

a. the cost of the homes in the surrounding area

b. the cost of construction of the building being built

c. the price of lumber

d. all of the above

____ 19.  Building inspectors may visit the job site for a ____. 

a. foundation inspection c. final inspection

b. framing inspection d. all of the above

____ 20. A ____ consists of a 50', clear plastic tube filled with liquid. 

a. transit level c. torpedo level

b. spirit level d. water level

____ 21. A ____ can rotate 360 degrees and tilt up and down 45 degrees in each direction. 

a. water level c. transit level

b. builder's level d. spirit level

____ 22. A designated point of reference that is accessible at all times and used when establishing 

elevations is called a ____. 

a. watermark c. cross-hair

b. benchmark d. vertex

____ 23. When using a laser transit ____. 

a. never stare directly into the laser beam

b. set the laser up above or below eye level

c. do not point the laser at others

d. all of the above
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____ 24. One method of laying out a right angle on a building sight is called the ____. 

a. 1,2,3 method c. 3,4,5 method

b. 2,3,4 method d. 4,5,6 method

____ 25. Batter boards are used to lay out ____. 

a. the foundation c. door and window sizes

b. roof pitch d. stair stringers

____ 26. For a rectangular shape to be considered "square" ____. 

a. the widths must be equal c. the diagonals must be equal

b. the lengths must be equal d. all of the above
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VOCABULARY: NAME___________________DATE___________ 

(Standard CC.3.6.9-10.B) 

Detail - 

Elevation - 

Foundation  - 

Laser - 

Ledger - 

Plan - 

Pythagorean Theorem - 

Section - 
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Site Prep and Layout Informational Outline 

1) Building Layout

a) Leveling Tools

i) Levels and straightedges.

(1) If no other tools are available, a carpenter’s hand level and a long 

straightedge may be used. 

ii) Water level.
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iii) Builder’s level.

iv) Transit-level.

v) Automatic level.

b) Setting up and Adjusting the Optical Level

i) Open and adjust the legs of the tripod to a convenient height.

ii) Secure instrument to tripod.

iii) Turn leveling screws to center the bubble in the spirit level.

iv) Caution: Care must be taken not to damage the instrument. Never

force any parts of the instrument.
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v) Caution: Make sure the feet of the tripod do not slip on smooth or hard

surfaces.

vi) Caution: Do not leave a set-up instrument unattended around moving

equipment.

vii) Sighting the Level:

(1) Rotate the telescope and sight over its top, aiming at the object.

(2) Look through telescope, focusing it by turning the knob.

(3) Center the crosshairs of an object by moving the telescope left or

right. 
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(4) Caution: If lenses need cleaning, dust them with a soft brush or rag. 

Do not rub the dirt off, as rubbing may scratch the lens coating. 

c) Using the Optical Level

i) When the instrument is leveled, a given point on the line of sight is

exactly level with any other point.

ii) Targets

(1) Stick.

(2) Folding rule.

(3) Steel tape.

(4) Leveling rod.

(a) Establishing Elevations 
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(b) Done by establishing a benchmark. 
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iii) Laying out a Horizontal Angle

(1) Called a vertex.

(a) Establish one side of the angle. 

(b) Tighten clamp screw. 

(c) Turn horizontal scale to zero. 

(d) Loosen clamp screw. 

(e) Swing telescope 90 degrees. 

(f) Tighten clamp screw. 

(g) Establish opposite side of the angle. 
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d) Laser Level

i) A laser level is a device that releases a narrow beam of light.

ii) Developed to provide more accurate and efficient layout work.

iii) Kinds of laser levels

(1) Low price models are adjusted manually.

(2) More expensive models automatically adjust and maintain level.

iv) Establishing and determining elevations

(1) Indoors, red beam will create a level plane of sight.

(2) Outdoors, an electric sensor, also called a receiver or detector, is

attached to the leveling rod or stick. 

e) Laser safety

i) Never stare directly into the laser beam or view it with optical

instruments.

ii) When possible, set the laser up so it is above or below eye level.

iii) Turn the laser off when not in use.

iv) Do not point the laser at others.

21 Mr. Kintzel's Carpentry Class



2) Locating the Building

a) Layout begins with the dimensions of the building and their location on

the site.

b) This information is determined from the plot plan. Often it is the

carpenter’s responsibility to lay out building lines.

c) Staking the Building

i) Find survey markers that locate the corners of the property. Measure

in on each side from the front property line to the specific front

setback.

ii) Drive stakes on each end. Stretch a line between the stakes to represent

the front line of the buildings.
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iii) Along the front building line, measure in from the side property line

the specified side setback distance of the building. Drive the first

building corner stake.

iv) From the first stake, measure the dimension of the building length

along the front building line. Drive the second stake.

v) The third stake on the rear building line may be located by using one

of three methods:

(1) Transit-level.

(2) 3-4-5 method.

(3) Pythagorean Theorem.
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vi) Location of the fourth stake is done using two tapes. Measure the

building length from stake 3 and the building width from stake 2.
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vii) Check square of building with diagonal measurements. Make

adjustments if the measurements differ while maintaining accuracy of

width and length measurements.

viii) All measurements must be made on the level. If the land slopes, the

tape is held level with a plumb bob suspended from it. 
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d) Irregularly-shaped buildings are laid out using the same fundamental

principles.

e) Batter Boards

i) Installed to allow layout stakes to be reinstalled quickly after

excavation is made.

ii) Consist of horizontal members called ledgers. These are attached to

stakes driven in the ground.
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iii) Set up the builder’s level about center on the building location.

iv) Site to benchmark and determine height of ledgers.

v) Install ledgers level on stakes.

vi) Stretch lines between batter boards directly plumb over original corner

stakes.

vii) Check accuracy of layout, adjust if necessary.

viii) Make saw cut on outside corner of the top edge of the ledger.
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CARPENTRY 

K-W-L WORKSHEET 

NAME: LEVEL: DATE: 

ARTICLE TITLE:Chapter 7 Building Layout (RCA Carpentry Text) 

TIME START:    TIME FINISH: 

One complete paragraph per box.  Complete sentences are a must! 

K      What do I already KNOW

about this topic?

W  What do I WANT to know 

about this topic? 

L  What did I LEARN  after 

reading about this topic? 
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