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Introduction
Annotation: 
The construction methods described in this unit have been used by the construction industry for well over a century. Though new methods are in existence these tried and true processes will continue to dominate the construction industry, with modifications to accommodate more energy efficiency, for years to come.

Standardization of methodology and parts insures consistent structural performance from structure to structure over time and allows for easily facilitated upgrades or repairs.
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Time:  48  50 minute periods
Author:  Daniel Bohmer
Additional Author(s): 

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards: 

ACT-C1-7. Students will know and understand proper and necessary carpentry 
tasks that enable a team to construct floor and wall systems. 
Demonstrate knowledge of the construction of floor systems. 

Demonstrate knowledge of the construction of wall systems. 

GPS Academic Standards:

MC4P1. Students will solve problems (using appropriate technology). 

MM2G1. Students will identify and use special right triangles. 

MM2G3. Students will understand the properties of circles. 

MM2P4. Students will make connections among mathematical ideas and to other disciplines. 

SSCG18. The student will demonstrate knowledge of the powers of Georgia’s state and local governments. 

ELA9LSV1. The student participates in student-to-teacher, student-to-student, and group verbal interactions.

National / Local Standards / Industry / ISTE:
SECTION R601

GENERAL

R601.1 Application. The provisions of this chapter shall control the design and construction of all walls and partitions for all buildings.

R601.2 Requirements. Wall construction shall be capable of accommodating all loads imposed according to Section R301 and of transmitting the resulting loads to the supporting structural elements.

R601.2.1 Compressible floor-covering materials. Compressible floor-covering materials that compress more than 1/32 inch (0.8 mm) when subjected to 50 pounds (23 kg) applied over 1 inch square (645 mm) of material and are greater than 1/8 inch (3 mm) in thickness in the uncompressed state shall not extend beneath walls, partitions or columns, which are fastened to the floor

SECTION R602

WOOD WALL FRAMING

R602.1 Identification. Load-bearing dimension lumber for studs, plates and headers shall be identified by a grade mark of a lumber grading or inspection agency that has been approved by an accreditation body that complies with DOC PS 20. In lieu of a grade mark, a certification of inspection issued by a lumber grading or inspection agency meeting the requirements of this section shall be accepted.

R602.1.1 End-jointed lumber. Approved end-jointed lumber identified by a grade mark conforming to Section R602. 1 may be used interchangeably with solid-sawn members of the same species and grade.

R602.l.2 Structural glued laminated timbers. Glued laminated timbers shall be manufactured and identified as required in AITC A190.l and ASTM D 3737.

R602.1.3 Structural log members. Stress grading of structural log members of nonrectangular shape, as typically used in log buildings, shall be in accordance with ASTM 0 3957. Such structural log members shall be identified by the grade mark of an approved lumber grading or inspection agency. In lieu of a grade mark on the material, a certificate of inspection as to species and grade issued by a lumber-grading or inspection agency meeting the requirements of this section shall be permitted to be accepted.

R602.2 Grade. Studs shall be a minimum No. 3, standard or stud grade lumber.

Exception: Bearing studs not supporting floors and nonbearing studs may be utility grade lumber, provided the studs are spaced in accordance with Table R602.3(5).

R602.3 Design and construction. Exterior walls of wood-frame construction shall be designed and constructed in accordance with the provisions of this chapter and Figures R602.3(l) and R6023(2) or in accordance with AF&PA’s NDS. Components of exterior walls shall be fastened in accordance with Tables R602.3(1) through R602.3(4). Exterior walls covered with foam plastic sheathing shall be braced in accordance with Section R602.10. Structural sheathing shall be fastened directly to structural framing members.

R602.3.1 Stud size, height and spacing. The size, height and spacing of studs shall be in accordance with Table

R602.3 (5).

Exceptions:

1.
Utility grade studs shall not be spaced more than 16 inches (406 mm) on center, shall not support more than a roof and ceiling, and shall not exceeding 8 feet (2438 mm) in height for exterior walls and load-bearing walls or 10 feet (3048 mm) for interior nonload-bearing walls.

2.
Studs more than 10 feet (3048 mm) in height which are in accordance with Table R602.3.l.

R602.3.2 Top plate. Wood stud walls shall be capped with a double top plate installed to provide overlapping at corners and intersections with bearing partitions. End joints in top plates shall be offset at least 24 inches (610 mm). Joints in plates need not occur over studs. Plates shall be not less than 2-inches (51 mm) nominal thickness and have a width at least equal to the width of the studs.

Exception:
A single top plate may be installed in stud walls, provided the plate is adequately tied at joints, corners and intersecting walls by a minimum 3-inch-by-6-inch by a 0.036-inch-thick (76 mm by 152 mm by

0.914 mm) galvanized steel plate that is nailed to each wall or segment of wall by six 8d nails on each side, provided the rafters or joists are centered over the studs with a tolerance of no more than 1 inch (25 mm). The top plate may be omitted over lintels that are adequately tied to adjacent wall sections with steel plates or equivalent as previously described.

R60L3.3Bearing studs. Where joists, trusses or rafters are spaced more than 16 inches (406 mm) on center and the bearing studs below are spaced 24 inches (610 mm) on cen​ter, such members shall bear within 5 inches (127 mm) of the studs beneath.

Exceptions:

1.
The top plates are two 2-inch by 6-inch (38 mm by140 mm) or two 3-inch by 4-inch (64 mm by 89 mm) members.

2.
A third top plate is installed.

3.
Solid blocking equal in size to the studs is installed to reinforce the double top plate.

R602.3.4 Bottom (sole) plate. Studs shall have full bearing on a nominal 2-by (38 mm) or larger plate or sill having a width at least equal to the width of the studs.

R602.4 Interior load-bearing walls. Interior load-bearing walls shall be constructed, framed and fireblocked as specified for exterior walls.

R602.5 Interior nonbearing walls. Interior nonbearing walls shall be permitted to be constructed with 2-inch-by-3-inch (51mm by 76mm) studs spaced 24 inches (610 mm) on center or, when not part of a braced wall line, 2-inch-by-4-inch (51 mm by 102mm) flat studs spaced at 16 inches (406 mm) on center. Interior nonbearing walls shall be capped with at least a single top plate. Interior nonbearing walls shall be fireblocked in accordance with SectionR602.8.

R602.6 Drilling and notching—studs. Drilling and notching of studs shall be in accordance with the following:

1.
Notching. Any stud in an exterior wall or bearing parti​tion may be cut or notched to a depth not exceeding 25 percent of its width. Studs in nonbearing partitions may be notched to a depth not to exceed 40 percent of a single stud width.

2.
Drilling. Any stud maybe bored or drilled, provided that the diameter of the resulting hole is no more than 60 percent of the stud width, the edge of the hole is no more than 5/8 inch (16 mm) to the edge of the stud, and the hole is not located in the same section as a cut or notch. Studs located in exterior walls or bearing partitions drilled over 40 percent and up to 60 percent shall also be doubled with no more than two successive doubled studs bored. See Figures R602.6(1) and R602.6(2).

Exception:
Use of approved stud shoes is permitted when they are installed in accordance with the manu​facturer’s recommendations.

R602.6.1 Drilling and notching of top plate. When piping or ductwork is placed in or partly in an exterior wall or interior load-bearing wall, necessitating cutting, drilling or notching of the top plate by more than 50 percent of its width, a galvanized metal tie of not less than 0.054 inch -thick (1.37 mm) (16 ga) and 1 1/2 inches (38 mm) wide shall be fastened across and to the plate at each side of the opening with not less than eight 16d nails at each side or equivalent. See Figure R602.6.l.

Exception:
When the entire side of the wall with the -notch or cut is covered by wood structural panel sheathing.

R602.7 Headers. For header spans see Tables R502.5(l) and R502.s (2).

R602.7.1 Wood structural panel box headers. Wood structural panel box headers shall be constructed in accordance with Figure R602.7.2 and Table R602.7.2.

R602.7.2 Nonbearing walls. Load-bearing headers are not required in interior or exterior nonbearing walls. A single flat 2-inch-by-4-inch (51 mm by 102 mm) member may be used as a header in interior or exterior nonbearing walls for openings up to 8 feet (2438 mm) in width if the vertical distance to the parallel nailing surface above is not more than 24 inches (610 mm). For such nonbearing headers, no cripples or blocking are required above the header.

R602.8 Fireblocking required. Fireblocking shall be provided to cut off all concealed draft openings (both vertical and horizontal) and to form an effective fire barrier between stories, and between a top story and the roof space. Fireblocking shall be provided in wood-frame construction in the following locations.

1.
In concealed spaces of stud walls and partitions, including furred spaces and parallel rows of studs or staggered studs; as follows:

1.1.
Vertically at the ceiling and floor levels.

1.2.
Horizontally at intervals not exceeding 10 feet (3048 mm).

2.
At all interconnections between concealed vertical and horizontal spaces such as occur at soffits, drop ceilings and cove ceilings.

3.
In concealed spaces between stair stringers at the top and bottom of the run. Enclosed spaces under stairs shall -comply with Section R311.2.2.

4.
At openings around vents, pipes, ducts, cables and wires at ceiling and floor level, with an approved material to resist the free passage of flame and products of combustion.

S.
For the fireblocking of chimneys and fireplaces, see Section R1003.19.

6.
Fireblocking of cornices of a two-family dwelling is required at the line of dwelling unit separation.

R602.8.1 Materials. Except as provided in Section R602.8, Item 4, fireblocking shall consist of 2-inch (51 mm) nominal lumber, or two thicknesses of 1-inch (25.4 mm) nominal lumber with broken lap joints, or one thickness of 23/32-inch (19.8 mm) wood structural panels with joints backed by 23/32-inch (19.8 mm) wood structural panels or one thickness of 3/4-inch (19.1 mm) particleboard with joints backed by 3/4-inch (19.1 mm) particleboard, 1/2-inch (12.7 mm) gypsum board, or 1/4-inch (6.4 mm) cement-based millboard. Batts or blankets of mineral wool or glass fiber or other approved materials installed in such a manner as to be securely retained in place shall be permitted as an acceptable fire block. Batts or blankets of mineral or glass fiber or other approved nonrigid materials shall be permitted for. compliance with the 10 foot horizontal fireblocking in walls constructed using parallel rows of studs or staggered studs. Loose-fill insulation material shall not he used as a fire block unless specifically tested in the form and manner intended for use to demonstrate its ability to remain in place and to retard the spread of fire and hot gases.

R602.8.1.1 Unfaced fiberglass. Unfaced fiberglass batt insulation used as fireblocking shall fill the entire cross section of the wall cavity to a minimum height of 16 inches (406 mm) measured vertically. When piping, conduit or similar obstructions are encountered, the insulation shall be packed tightly around the obstruction.

R602.8.1.2 Fireblocking integrity. The integrity of all fireblocks shall be maintained.

R602.9 Cripple walls. Foundation cripple walls shall be framed of studs not smaller than the studding above. When exceeding 4 feet (1219 mm) in height, such walls shall be framed of studs having the size required for an additional story.

Cripple walls with a stud height less than 14 inches (356 mm) shall be sheathed on at least one side with a wood struc​tural panel that is fastened to both the top and bottom plates in accordance with Table R602.3(l). or the cripple walls shall be constructed of solid blocking. Cripple walls shall be supported on continuous foundations.

R602.10 Wall bracing. All exterior walls shall be braced in accordance with this section. In addition, interior braced wail lines shall be provided in accordance with Section R602. 10.1.1. For buildings in Seismic Design Categories D0, D1 and D2, walls shall be constructed in accordance with the additional requirements of Sections R602. 10.9, R602.I0.1 1, and R602. 11.


Understandings & Goals

Enduring Understandings: 
· Students will understand proper and necessary carpentry tasks that enable a team to construct floor and wall systems. 
Essential Questions: 
· What are the similarities between platform framing and wall framing in parts identification and assembly? 
· What are the main characteristics that a wall frame should possess when it is properly assembled and erected? 
· Why are there differences in the approach to making some wall frame components? 
· What are the similarities and differences between wood wall frame components and metal ones? 

· What are the similarities and differences between installing floor joists and installing ceiling joists?
Knowledge from this Unit:  
· Parts of a ceiling frame
· Structural considerations for strength

· Layout and construction of a wall and ceiling frame
· Insuring structural integrity

· Fastening the sheathing to the frame

· Wood frame concepts applied to metal components

· Calculating materials needed
· Identify the parts of a wall

· Describe how to mark the positions of framing members that make up wall openings 

· Describe how rough opening  framing members are dimensioned

· Describe how to avoid weakening key support structures

· Describe the special framing configurations put in place where one wall joins another at right angles

· Describe how an opening is accommodated in the wall frame with out sacrificing structural integrity through appropriate wall framing

· Describe how frame members are fastened together

· State what sheathing is and what products are available for wall coverage

· Describe how sheathing is positioned and how studs are treated to provide surface strength and consistent crowned appearance.

· Describe how sheathing is attached to the wall frame

Skills from this Unit:  
· Build a wall frame with window and door rough opening
· Sheathe a wall frame

· Calculate the correct size for a window header
· Calculate the amount of material required for a wall frame

Assessment(s)
Assessment Method Type: 
	X
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

_X_ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges
__ Academic prompts
X__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	X__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment(s) Title: 
Wall and Ceiling Framing
Assessment(s) Description/Directions: 
Assessment is multiple choice – all questions provided by the NCCER module must be used in order to meet certification requirements. Test is available on paper or computer format.
Test to be used is for Module 27106-06 

Attachments for Assessment(s): 
A review PowerPoint and a matching worksheet have been produced for this unit. See instructor’s packet.


Learning Experiences
Sequence of Instruction


1. Identify the Standards. Standards should be posted in the classroom for each lesson.
ACT-C1-7. Students will know and understand proper and necessary carpentry 
tasks that enable a team to construct floor and wall systems. 
Demonstrate knowledge of the construction of floor systems. 

Demonstrate knowledge of the construction of wall systems. 

2. Review Essential Questions.
· What are the similarities between platform framing and wall framing in parts identification and assembly? 

· What are the main characteristics that a wall frame should possess when it is properly assembled and erected? 

· Why are there differences in the approach to making some wall frame components? 

· What are the similarities and differences between wood wall frame components and metal ones? 

· What are the similarities and differences between installing floor joists and installing ceiling joists?
3. Identify and review the unit vocabulary see Trade Terms Quiz for unit 27106-06 at the end of the module. 

Part (Lesson) I Importance of Accurate Wall Construction and what will be covered in this unit
A. Students take unit test for this module as a Pre-Test

B. Students read module text regarding the need for construction precision in wall construction. Instructor asks probing questions of the class for understanding of textual reading.

C. Metal Set for Part (Lesson) 1 – How are the walls of a building constructed?

D. Introduction – modular construction conventions.

1. Sheet size

2. Component spacing

E. Overview of topics covered in unit.

1. Wall components

2. Calculating wall component sizes

3. Layout wall component positions

4. Wall Assembly erection process

5. Ceiling joists

Part (Lesson)II. Components of a Wall; Laying Out a Wall; Measuring and Cutting studs Assembling and Erecting Walls

A. Students read module text regarding the parts of a wall frame and the process for measuring and marking positions.
B. Metal Set for Part (Lesson) 2 – What makes concrete that is hardened different than dried mud?

C. Components of a Wall

1. Define terms

2. Identify on a drawing

D. Corners

1. Purpose / utility of shape

2. Two different construction methods

E. Partition Intersections (Tee Post)

1. Purpose / utility of shape

2. Four different construction methods

Part (Lesson)II. Header Construction

F. Students read module text regarding types of headers and determining header length. Instructor asks probing questions of the class for understanding of textual reading.

G. Metal Set for Part (Lesson) 2 – How is a wall opening built to carry the weight that rests above it?

H. Headers

1. Purpose of Header

2. Determining length of header

3. Types of headers

a Built-up

b Small header(using cripple studs)

c Truss header

d Engineered lumber – box beam

e Steel

Part (Lesson)III. Laying out and building walls

A. Students read module text regarding wall layout and construction. Instructor asks probing questions of the class for understanding of textual reading.

B. Metal Set for Part (Lesson) 3 – How do you get the “bones” of the wall to fit together in the correct places to make a strong building skeleton?

C. Laying Out a Wall

1. Checking plans

2. Marking out Openings Corners and Tee’s (Steps 2 & 3 may be interchanged see notes)

3. Marking out wall stud positions

D. Measuring and Cutting Studs

1. Common (wall) / King

2. Trimmer

3. Cripple

4. Pre-cut

E. Assembling the Wall

1. Position on Floor

2. Treaded lumber if needed

3. Use of fasteners / fastening tools

F. Firestops vs Purlin

Part (Lesson) IV. Setting the walls up in place.

A. Students read module text regarding putting the wall frame in place accurately. Instructor asks probing questions of the class for understanding of textual reading.

B. Metal Set for Part (Lesson) 4 – What is done to put the wall frames up and keep them in place?

C. Erecting the Wall

1. Sheathing weight consideration

2. Use of jacks / crane/ and cleats

3. Attach to platform or pad

4. Brace

D. Plumbing and Aligning Walls

1. Check / plumb corners

2. Attach Top Plate

3. String and gauge top of wall for straightness

E. Bracing walls

1. Permanent vs. temporary

2. Let-in

3. Diagonal

4. Metal and Metal Strap

5. Plywood at corners

F. Sheathing

1. Types of panels

2. Installation preferences

G. Prefabricated (panelized) walls

Part (Lesson)V. Ceiling Layout and Framing

A. Students read module text regarding the layout and placement of ceiling joists. Instructor asks probing questions of the class for understanding of textual reading.

B. Metal Set for Part (Lesson) 5 – How is the top of the box put on?

C. Ceiling Layout and framing

1. Bottom cord of truss vs ceiling joist

2. Layout considerations

D. Cutting and installing Ceiling Joists

1. Joist splicing

2. Matching rafter pitch at joist ends

E. Ribband / strongback

Session VI. Estimating Materials; 

F. Students read module text regarding determining material quantities based upon the floor plan(s) and schedules. Instructor asks probing questions of the class for understanding of textual reading.

G. Metal Set for Part (Lesson) 6 – How can the amount of material needed to construct wall frames (and partitions) be determined from floor plans and schedules?

H. Estimating plates (Sole, Top, Double)

I. Estimating Studs

J. Estimating Headers

K. Estimating Bracing

L. Estimating Ceiling joists

Session VII. Wall framing joined to masonry work. Using steel instead of wood 

A. Students read module text regarding how masonry work is incorporated into the framing process. Instructor asks probing questions of the class for understanding of textual reading.

B. Metal Set for Part (Lesson) 7 – If you wanted to finish a basement what special things should you know about framing?

C. Structural considerations

D. Furring strips

1. Spacing

2. Attachment

E. Framing Openings

F. Steel studs

1. Characteristics

2. Wall fabrication

Part (Lesson) VIII. Review and Testing

A. Module Review – Students work through Review Questions at the end of the module in the text book.

B. Module Review - Students work through the chapter test review materials review sheet for Module 27206-07.Instructor uses the PowerPoint Unit Test Review for Module 27206-07 which corresponds to the review sheet the students are issued (provided in the instructor’s packet that comes with this lesson plan).

C. Module Examination for Module 27206-07 (Wall and Ceiling Framing).

Part (Lesson)VI Laboratory

A. Students review module text regarding preparation for and processes for wall frame construction.

B. Metal Set for Part (Lesson) 1 – What activities does a qualified person engage in while performing wall frame construction activity? Hand out Job Sheet 27106-1 through 27106-5 as appropriate.

C. Students review job sheet for module 27106-06 #’s 1-5 to understand the process of completing the project and the evaluation criteria.
D. Students layout assemble, erect and brace exterior walls

E. Students cut and install ceiling joists

F. Students estimate the materials required to frame walls and ceilings

Attachments for Learning Experiences: 
Consult the instructor’s packet provided with this lesson and the Job Sheet / Worksheet package that is provided with the instructor’s textbook.
Notes & Reflections: 

Culminating Performance Task 
Culminating Unit Performance Task Title: 
 Building and Sheathing a Wall Frame
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Students consult the course’s text book along with the accompanying job sheets. From these they can determine the processes and sequencing to follow to build a wall frame that meets minimum industry specifications. Students review job sheets 27106-6 #’s 1-5 and the wall / floor plan (the optional set of platform plans is provided in the instructional pack that accompanied this lesson plan). Students who are capable of acquiring the information through reading will be given resource materials to use. Those who have a disability can be given oral instructions in discrete portions on a daily basis.
Attachments for Culminating Performance Task: 
See the recyclable floor plan series included in the instructor’s packet that accompanies this lesson plan. The plans have a description of locations to install door and, window rough openings. There is also a file with notes that explain the instructional approach to use with the plans.


Unit Resources 
Web Resources:

http://www.iccsafe.org
http://www.nahb.org
http://books.google.com/books?id=adupJ99htGUC&dq=Building+Tips+and+Techniques&printsec=frontcover&source=bl&ots=NjvK7xgPel&sig=ySDL2hBSSxZZLN5G4d2hyNysyIE&hl=en&ei=_P76SauNPISktgebr5iRBw&sa=X&oi=book_result&ct=result&resnum=2
Attachment(s): 
Materials & Equipment: 
National Center for Construction Education and Research. Module 27106-06 obtained as stand alone units or found in Carpentry Framing and Finishing Level One. New Jersey: Pearson / Prentice Hall, 2007. International Residential Code for One-and Two-Family Dwellings, Illinois: International Code Council, 2006. Builders Instant Answers by Sidney Levy & R. Woodson Building Tips and Techniques: By The Editors of Fine Homebuilding. Consult the beginning of the module in the instructor’s manual for other resources. 

Transparencies
Metal brace material

Markers/chalk
Sheathing material

Blank acetate sheets
Joist lumber

Transparency pens
Chalkline

Pencils and scratch paper
Nylon string line

Overhead projector and screen
25’ tape

Whiteboard /chalkboard
Steel tape

LCD projector or access to a computer lab
Framing hammer

Appropriate personal protective equipment
Framing square or speed square

8d common nails
Circular saw

16d box nails
Extension cord

Floor plan (see instructor’s packet options)
4’ level

2 X 4or2 X 6 framing lumber for studs and joists
6 stepladder

2 X 12 header material
Saw horses or the like

¼” CD plywood for header spacers
Copies of job Sheets I through 5*

½ ” CD plywood for header spacers
Module Examinations**

Stock for blocking
Performance Profile Sheets
What 21st Century Technology was used in this unit:
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	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	X
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
	
	


Bottom of Form


[image: image1.jpg]



Architecture, Construction, Communications and Transportation











Georgia CTAE Resource Network Unit Plan Resource
 
Unit 3 Wall and Ceiling Framing • Page 11 of 11

