
   
   

DUTY TITLE:  600 FOOTINGS AND FOUNDATIONS 

COURSE TITLE: Carpentry 

COURSE CIP CODE: 46.0201 

POS TASKS: 

601  Demonstrate the ability to determine footer type. 

602  Demonstrate the ability to properly use leveling instruments. 

603  Demonstrate the ability to establish footer lines and elevations. 

604  Demonstrate the ability to layout and construct forms. 

605  Demonstrate the ability to layout and construct footers. 

606  Demonstrate the ability to layout foundations. 

607  Demonstrate the ability to layout and construct forms for concrete slabs. 

608  Demonstrate the ability to properly install reinforcing bars.  

609  Demonstrate the ability to properly erect vertical and horizontal framework. 
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PUPOSE: With concrete being such an integral part of the home building process, 
carpenters must be versed in its use.  Concrete requires forms to be built or set in order 
for the concrete to assume the proper shape. Carpenters must know how to build forms 
and know how the concrete will react to the forms. 

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. 

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. 
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. 
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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. 

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. 
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REVISION:  

CERTIFICATION: 

8/2020 

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 8 in RCA Carpentry

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: 

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

8. Transit

9. 2x4 Lumber

10. Concrete pins

11. Concrete

12. Post-Test
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NAME__________________ 
Footers and Foundations Pre-Test  

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

 
____ 1. Concrete is a mixture of ____. 

a. portland cement and water 
b. portland cement, fine and coarse aggregate, and water 
c. portland cement, sand, and water 
d. portland cement, gravel, and sand 
 
 

____ 2. Concrete is sold by the ____. 
a. cubic foot c. square foot 
b. cubic yard d. square yard 
 
 

____ 3. What is the typical width and depth of a footing for a concrete wall foundation? 
a. The footing width and depth are twice the wall thickness 
b. the footing width and depth are equal to the wall thickness 
c. the footing width is twice the wall thickness, and the depth is equal to the wall thickness 
d. 8'' 
 
 

____ 4. What is the purpose of reinforcing bars (rebar) in a concrete footing? 
a. to hold the forms in place when placing concrete 
b. to hold the keyway in place when placing concrete 
c. to strengthen the footing 
d. to add flexibility to the footing 
 
 

____ 5. Where should footings be located in relation to frost lines? 
a. above the frost line c. below the frost line 
b. at the frost line d. all of the above 
 
 

____ 6. What is the purpose of a keyway in a concrete footing? 
a. to prevent water from entering the foundation 
b. to provide a lock between the footing and the foundation wall 
c. to provide a place to hold rebar 
d. to mark the center of the footing 
 
 

____ 7. Stepped footings are used when ____. 
a. the land around the building is sloped 
b. stairs are to be installed 
c. concrete blocks are to be installed 
d. a daylight basement is included in the foundation plan 
 
 

____ 8. The term "slab-on-grade" refers to a concrete slab ____. 
a. in the basement of a home c. that has been reinforced 
b. at ground level d. that is sloped to shed water 
 
 

____ 9. What feature does a monolithic slab have that a regular slab does not have? 
a. reinforcing bars c. a vapor barrier 
b. welded wire mesh d. a footing around the perimeter 
 
 

____ 10. A vapor retarder should be used under a concrete slab to prevent ____. 
a. moisture from the concrete from getting into the ground 
b. moisture from rising through the slab 
c. gases from entering the living space 
d. b and c 
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____ 11. The vapor barrier used under a concrete slab should be made of ____. 
a. 6-mil polyethylene or other equal material 
b. 4-mil polyethylene or other equal material 
c. 30-lb. asphalt saturated felt paper 
d. 6 × 6 inch, #10 welded wire mesh 
 
 

____ 12. Extruded polystyrene is a type of ____. 
a. vapor barrier c. rigid insulation 
b. reinforcement material d. concrete 
 
 

____ 13. Concrete wall form panels are manufactured out which material(s)? 
a. wood c. steel 
b. aluminum d. all of the above 
 
 

____ 14. Snap ties are used to ____. 
a. hold footing forms in place 
b. hold external wall braces in place 
c. hold wall forms together at a desired distance apart 
d. hold welded wire mesh up at a specified distance from the ground 
 
 

____ 15. In concrete stair construction, the riser would be ____. 
a. the vertical height of the stair form c. the vertical height of one step 
b. the horizontal length of the stair form d. the horizontal length of one step 
 
 

____ 16. In concrete stair construction, the tread would be ____. 
a. the vertical height of the stair form c. the vertical height of one step 
b. the horizontal length of the stair form d. the horizontal length of one step 
 
 

____ 17. Concrete has a high ____. 
a. compression strength c. none of the above 
b. tensile strength d. a and b 
 
 

____ 18. Concrete has a low ____. 
a. tensile strength c. a and b 
b. compression strength d. none of the above 
 
 

____ 19. Steel reinforcing bars in concrete are used to increase its ____. 
a. tensile strength c. a and b 
b. compression strength d. none of the above 
 
 

____ 20. The purpose of surface ridges on rebars are ____. 
a. to make them easier to handle 
b. to make them easier to cut 
c. to increase their strength 
d. to increase the bond between the steel and the concrete 
 
 

____ 21. Rebars are produced in standard sizes, identified by numbers that indicate their diameter in ____. 
a. 16ths of an inch c. 4ths of an inch 
b. 8ths of an inch d. 3rds of an inch 
 
 

____ 22. A # 4 rebar would be what diameter? 
a. 1/8" c. 1/2" 
b. 1/4" d. 3/4" 
 
 

____ 23. Welded wire mesh is used in ____. 
a. concrete slabs c. concrete footings 
b. concrete walls d. all of the above 
 
 

____ 24. What coating is used on forms to make form removal easier? 
a. diesel fuel c. form oil 
b. motor oil d. water 
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____ 25. A slump test is used to determine the ____ of the concrete 
a. strength c. consistency
b. portland cement content d. all of the above
 
 

____ 26. The purpose of a vibrator when placing concrete is to ____. 
a. increase the lateral pressure on the form
b. eliminate voids, air pockets, or honeycombs in the concrete
c. help the aggregate settle to the bottom of the forms
d. delay curing time
 
 

____ 27. Concrete is best cured by ____. 
a. keeping it moist c. keeping it hot and dry
b. removing the forms d. freezing it
 
 

____ 28. Gloves should be worn when placing concrete because ____. 
a. it is dirty c. it is cold
b. it can cause skin irritation d. it is wet
 
 

____ 29. Which one of the following formulas would be used to estimate the cubic yards of concrete 
needed? 
a. multiply the length in feet by the width in feet by the thickness in inches, and divide that

quotient by 27
b. multiply the length in feet by the width in feet by the thickness in feet, and divide that

quotient by 9
c. multiply the length in feet by the width in feet by the thickness in feet, and divide that

quotient by 27
d. multiply the length in feet by the width in feet by the thickness in inches, and divide that

quotient by 9
 

____ 30. How many cubic yards of concrete would be needed for a 6" thick slab that measures 26' × 40'? 
a. 231 cubic yards c. 58 cubic yards
b. 693 cubic yards d. 20 cubic yards
 
 

____ 31. How many cubic yards of concrete would be needed for the walls of a 26' × 40' house with 7'-6" 
high walls that are 8" thick? 
a. 289 cubic yards c. 19 cubic yards
b. 25 cubic yards d. 55 cubic yards
 
 

____ 32. Where and why are spreaders used in form construction? 
a. driven into the ground to hold the footing forms in place
b. between the stakes and the wall forms to hold the panels plumb
c. at the top of the footing forms to keep them the correct distance apart
d. to stack wall forms to keep them from sticking together
 
 

____ 33. To ease disassembly of form components in concrete construction, which type of nail is used? 
a. form nail c. common nail
b. duplex nail d. galvanized nail
 
 

____ 34. When erecting wall panels, which set of walls should be erected first? 
a. inside walls c. it does not matter
b. outside walls d. a and c
 
 

____ 35. What is the correct order of assembly of wall forms? 
a. corners-inside panels-snap ties-outside panels-whalers-bracing
b. corners-outside panels-snap ties-inside panels-whalers-bracing
c. outside panels- outside corners-inside panels-inside-corners-snap ties-whalers-bracing
d. whalers-bracing-inside panels-snap ties-outside panels-corners
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____ 36. Reinforcing the corners of wall forms with vertical 2 × 4s is called ____. 
a. bracing c. strongbacking
b. rebar d. yoking
 
 

____ 37. What purpose would a pilaster have in concrete wall construction? 
a. break up large pieces of concrete
b. hold panels straight when stacking
c. strengthen the wall and support beams
d. drill holes through concrete walls
 
 

____ 38. One method of determining the straightness of the top of wall forms is by sighting by eye along 
the top edge from corner to corner. Another method is to use ____. 
a. a water level and a pencil c. a string and test blocks
b. a builder’s level and a plumb bob d. a spirit level and a helper
 
 

____ 39. Bucks are used to ____. 
a. block out openings in the foundation wall
b. hold the footing forms apart
c. level the surface of a foundation slab
d. stack the wall forms
 
 

____ 40. A girder pocket is installed in a foundation wall ____. 
a. after the concrete has cured
b. to receive the ends of the girder
c. to secure the sill plates to the foundation wall
d. for insect protection
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VOCABULARY 

NAME______________________________ 

Buck – 

Concrete – 

Concrete block – 

Frost line – 

Girder – 

Gusset – 

Pilaster – 

Portland cement – 

Reinforcing rods – 

Rise – 

CC 3.5.9-10 D
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Run – 

Scab – 

Spreader – 

Stud – 

Vapor retarder – 
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1) The Nature of Concrete 

a) Concrete can be formed into practically any shape for construction of 

buildings, bridges, dams, and roads. 

b) Concrete is a mixture of portland cement, fine and coarse aggregates, 

water, and various admixtures. 

c) Most concrete used in construction is ready-mixed concrete delivered to 

the job a large truck. It is sold by the cubic yard. 

d) Concrete should be placed on a stable subsoil. 

2) Types of Concrete Forms 

a) Footing Forms 

 

i) Footing provides a base on which to spread the load of the structure 

over a wider area of the soil. 

(1) For foundation walls, a continuous or spread footing is used. 

(2) For columns and posts, pier footings are used. 

(3) The footing width is usually twice the wall thickness. The footing 

depth usually equal to the wall thickness. 
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(4) Footings are strengthened by reinforcing rods of specified size and 

spacing. 

ii) Footings must be located below the frost line. 

iii) Keyways 

(1) Usually formed in the footing by pressing a 2x4 into the fresh 

concrete. 

(2) Keyway is to provide a lock between the footing and the 

foundation wall. 

 

iv) Stepped Wall Footings 

(1) When a foundation is to be built on sloped land, it is sometimes 

necessary to step the footing. 
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(2) The vertical and horizontal footing distances are adjusted so that a 

whole number of concrete blocks or concrete forms can be placed 

into that section of the footing. 

 

v) Column Footings 

(1) Forms supporting columns, posts, fireplaces, or chimneys are 

usually built by nailing form pieces together in square, rectangular, 

or tapered shapes the specified size. Stakes are driven on all sides. 
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b) Slab Forms 

i) Slab-on-Grade: Where frost penetration into the ground is not very 

deep, a concrete slab may be placed directly on the ground. 

ii) Monolithic Slab 

(1) A combined slab and foundation/footing is called a monolithic slab. 

(2) It is also referred to as a thickened edge slab. 

 

iii) Slab Protection 

(1) Concrete exposed to living space of a building should be protected 

from moisture and cold. 

(2) Extruded polystyrene is the only insulation recommended for 

ground contact. It is placed between concrete and the subsoil. 

(3) A vapor retarder (also called a vapor barrier) is placed under the 

concrete slab to prevent moisture from rising through the slab. It 

also provides a barrier to soil gases such as radon and methane 

entering the living space. 
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(4) The slab should be reinforced with mesh or rebar. 

(5) The concrete must be at least 4 inches thick and haunched under 

loadbearing walls. 

c) Wall Forms 

(1) Wall forms are manufactured of wood, aluminum, or steel. 

(2) Specially designed hardware is used for spacing, forming, aligning, 

and bracing the panels. 

(a) Wall Form Components 

(i) Form Panels 

1. Panels built of special form plywood, backed by metal 

ribs or 2x4 studs. 

2. They are placed side-by-side to form the inside and the 

outside of the foundation walls. 

(ii) Snap Ties 

1. Snap Ties hold the wall forms together at a desired 

distance apart. 

(iii) Walers 

1. Walers are doubled 2x4 pieces with spaces in between 

them used to stiffen the forms. 

d) Concrete Forming Systems 

i) Consists of manufactured panels and components for concrete form 

construction. 

ii) Panels may be made of steel or a combination of steel and wood, and 

are tied together with metal wedges. 

iii) Starting at the outside corner, panels are wedged together and act as 

yokes. 
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iv) Walers are installed. 

v) Adjustable braces are installed to hold the wall straight. 

vi) Steel inside corners are installed. 
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e) Stair Forms 

i) Concrete stairs may be suspended or supported by earth. 

 

(1) Rise is the height of each step; it is called the riser. 

 

(2) Run is the horizontal distance of the step; it is called the tread. 
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(a) Layout may be done with a chalk line. 

3) Economy and Conservation in Form Building 

a) Economical concrete construction depends on the reuse of forms. 

b) Care must be taken when stripping form panels to prevent damage. 

c) Strip forms should be clean of all adhering concrete and stacked neatly. 

4) Concrete Reinforcement 

a) Concrete has a high compressive strength, and a low tensile strength. 

b) Rebars 

i) Steel reinforcing bars are called rebars. 

ii) Rebars are used in concrete to increase tensile strength. 

iii) Concrete is then called reinforced concrete. 

iv) Rebars come in standard sizes, identified by numbers that indicate the 

diameter in eighths of an inch. Example: Number 6 rebar has a 

diameter of 6/8 or 3/4 inch. 
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v) Size, location, and spacing is shown on the plan. 

vi) Placed inside the form before concrete is placed. 

c) Wire Mesh 

 

i) Used to reinforce concrete floor slabs resting on the ground. 

ii) Is laid in the slab above the vapor retarder before the concrete is 

placed. 

5) Placing Concrete 

a) Inside surfaces of the forms are sprayed with form oil to make form 

removal easier. Reinforcement should be free of oil. 

b) Slump tests are made by inspectors on the job to determine the 

consistency of the concrete. 
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c) Rate of Placement 

i) Concrete must not be placed at a rapid rate, especially in high forms. 

ii) The amount of pressure at any point on the form is determined by the 

height and weight of the concrete above it. 

iii) To eliminate voids or honeycombs in the concrete, it should be worked 

by hand-spading or vibrated after it goes into the form. 

iv) Over-vibrating increases the lateral pressure on the forms. 
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d) Curing Concrete 

i) Concrete is cured either by keeping it moist or by preventing loss of its 

moisture for a period of time. 

ii) Flooding or constant sprinkling of the surface is the most effective 

method of curing concrete. 
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iii) Concrete surfaces may be covered with plastic film or other waterproof 

sheets. 

iv) Liquid curing chemicals may be used to seal in moisture and prevent 

evaporation. Caution: Curing agents placed on green concrete have 

chemicals that are harmful. It is important to follow the manufacturer’s 

directions. 

v) Protect concrete from freezing for at least four days after being placed. 

e) Precautions Using Concrete 

i) Wear protective clothing when working with newly mixed concrete. 

ii) Wash skin areas that have been exposed to concrete as soon as 

possible. 

iii) If any material containing cement gets into the eyes, flush immediately 

with water and get medical help. 

6) Estimating Concrete 

a) Ready-mix concrete is sold by the cubic yard or cubic meter. 

b) To determine the number of cubic yards of concrete needed for a job, find 

the number of cubic feet and divide by 27. 

7) Procedures 

a) Constructing Footing Forms 

i) Stretch lines back on the batter boards. 
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ii) Suspend a plumb bob from the batter boards at each corner. 

iii) Drive stakes to the correct elevation and stretch lines between the 

stakes. 

 

iv) Begin forming with the outside form board, using stakes to form the 

sides in position. Space stakes 4 to 6 feet apart. 

 
27 Mr. Kintzel's Carpentry Class



v) Cut a number of spreaders. 

vi) Erect inside forms in a manner similar to outside forms. Fasten the 

spreaders across the forms at intervals necessary to hold the form a 

correct distance apart. 

 

vii) Footing forms are braced by shoveling earth against the outside of the 

forms.  
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8) Erecting Wall Forms 

a) After the footing concrete has hardened sufficiently, remove and clean the 

footing forms. 

b) Stretch lines again on the batter boards. 

c) Suspend the plumb bob from the layout lines to the footing. 

 

d) Snap a chalk line on the top of the footing. 

e) Set panels directly on the concrete footing to the chalk line or on 2x4 or 

2x6 lumber plates. 
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f) Stack the panels necessary to form the inside of the walls and the outside 

of the walls. Caution: Form panels are heavy and care should be taken 

while lifting them. 

g) Set all outside corner panels in place. 

 

 
30 Mr. Kintzel's Carpentry Class



h) Fill in between the corners with panels, placing snap ties in the slots 

between panels as work progresses. 

 

i) Tie rebars in place as detailed on prints. 

j) Erect panels for the inside of the wall, inserting other end of snap ties as 

work progresses. 

k) Install the walers. 
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l) Reinforce the corners with vertical 2x4’s. This is called yoking the corners. 

m) Brace the walls inside and outside as necessary to straighten them. 
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n) Snap chalk lines on the inside of the form panels to the height of the 

foundation wall. 

 

 

o) Place concrete in the recommended procedure and level to determined 

height. 
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p) Caution: Do not over-vibrate the concrete. This will cause the aggregate to 

separate and flow to the bottom, or cause the form to rupture. 

 

q) Set the anchor bolts into fresh concrete. Bolts should be spaced 6 to 8 feet 

apart, and 6 to 12 inches from each corner. 

r) Install blockouts for each opening. Blockouts are also called bucks. 

 

s) Install girder pocket blockouts. 
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9) Constructing Concrete Stair Forms 

a) Determine rise and run of each step and lay them out on the inside of the 

existing walls or form. 

b) Secure cleats. 

 

c) For earth supported stairs, place fill and compact. 
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d) For suspended stairs, construct a support made of plywood, joists, shores, 

and stair horses. 

 

e) Brace all members into position. 

f) Oil all wood and plywood to facilitate stripping. 

g) Install the rebars or reinforcing as specified. 

h) Install riser boards. 

i) Brace the risers from top to bottom at mid-span. 
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CARPENTRY 

K-W-L WORKSHEET 

NAME: LEVEL:             DATE: 

ARTICLE TITLE: 

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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