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INTRODUCTION

I’m a framing contractor. I’ve spent most of my career as a lead framer, directing my framing crews and training workers to become framers. In my teaching, I found that much of the information I needed was not available in a good book, so I wrote one, Framing & Rough Carpentry. As I started spending more of my time training and working with lead framers, I again looked for a good, easy-to-understand reference. I didn’t find what I needed, so I wrote another book, Advanced Framing Methods, that provides all the information a framer needs to move up to the next level—becoming a lead framer. The Complete Book of Framing is the combination of those two books, updated with full-color illustrations and photographs, plus additional information—all presented in what I’ve come to think of as a “framer-friendly” format.

If you’re a novice with no framing experience, you’ll see the basics of framing shown in a simple, step-by-step style that makes it easy to learn. Where possible, I included both photographs and drawings for each step—for quick and complete learning. The advanced information will be more difficult for a novice to understand, but getting a good feel for the framing basics that come before it will help. The more advanced tasks are also explained with photos and clear drawings.

If you’re already an experienced framer, the book gives you some unique tools that you won’t find anywhere else. For example, after struggling with rafters and rake walls for years, I developed a diagonal percent system that makes it easier. I use this for finding rafter lengths and rake wall stud heights. The book also explains all the “classic” methods for doing these tasks, but once you try the diagonal percent system, I doubt you’ll go back to the old methods. Another example of the book’s unique style of presentation is the layout language, which I developed for my first book.

If you’re a lead framer, all the basic framing steps presented are important for reference and to help you teach and train crews. Most valuable, however, will be the guidance on managing a framing crew. Once you become a lead framer, your productivity is defined by the productivity of your crew. You’ll need to think about the information they need and how to teach and manage them most effectively. Chapter 14 of this book is like a mini framer management course.

The charts and graphs in the book present information that is needed to manage a framing crew, but is not readily available. For example, the International Building Code chart makes it easy to reference the latest information governing framing. The Standard Framing Dimensions chart gathers the information that you “sort-of” remember, but it helps to have it handy for quick reference.

This book covers all the major topics related to framing. Each is presented in the easiest learning method. Because the framing tasks are diverse and vary in complexity, the format also varies a little throughout the book. All of the topics are covered in a framer-friendly way.

Framing is very rewarding work, both physically and mentally. One of the biggest challenges, however, is getting accurate information every time so that you can be sure you’re framing a structure correctly. This book will assist you in that task.

Happy Framing,

Scot

Note: This book is intended to provide useful information for understanding residential framing, but it is not a substitute for professional construction, engineering, or repair evaluations, recommendations, or services. Readers should obtain assistance from appropriate experts, as needed.





Chapter One

INTRODUCTION TO FRAMING
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The trade of wood framing comprises the rough carpentry skills needed to produce the “skeleton” of a building and its first layer of “skin.” The skeleton consists of the structural lumber forming the floors, walls, and roof. The skin consists of the lumber that encloses the skeleton and provides a surface for subsequent layers of protective and decorative finish materials.

This chapter is an illustrated review of a framer’s most basic tools, materials, and terminology. This basic information is often not even taught on the job site, so if you don’t know it when you arrive for work, you will have to play a guessing game or ask a lot of questions.

The detailed illustrations serve as a handy reference and help to reduce confusion when different words are used for the same item. Confusion can arise when framers move from job site to job site and work with different people. For example, bottom plates are often known as sole plates, backers as partitions, and trimmers as jack studs. But it doesn’t matter what they are called as long as you know what they are. There is also a more detailed list of framing terms with definitions at the back of the book.

The suggested organization for a framing tool truck presented in this chapter is just an example of how a truck might be set up for tool storage. Its purpose is, once again, to reduce confusion and make the job easier. It is amazing how much time can be spent looking for tools and nails if they aren’t put where you expect them to be.


Framing Terms
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Bearing walls support the main weight of an upper portion of a building, such as a ceiling, floor, or roof. Nonbearing walls provide little or no support to those upper portions. Remove nonbearing walls, and the upper portions will stand; remove bearing walls, and the upper portions will fall.
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Framing Lumber

Lumber is sized in “nominal,” as opposed to “actual,” dimensions. A nominal dimension rounds off the actual dimension to the next highest whole number. For example, a piece of lumber that actually measures 1½"× 3½″ is rounded off to the nominal 2″ × 4″.
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Framing Sheathing

Engineered Panel Products

Sheathing comes in 4′ × 8″ sheets. The thicknesses most commonly used in framing are ½", 5/8″, and ¾".


The engineered panel products on this wall provide the strength needed for the high ceiling of this elementary school.
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Although not as common in house framing, gypsum wallboard can be used on exterior walls, such as for apartments and condos, and commercial buildings for fire protection.

[image: image]


Dens Glass® gypsum sheathing is a brand that has fiberglass mat, which provides mold and moisture resistance and is gold in color.




Engineered Wood Products

Engineered wood products are becoming more and more a part of our everyday framing. The strengths of these different products vary. Whenever you use engineered wood, it is important that you understand the qualities of the specific product you are planning to use, as well as structural considerations and any restrictions on cutting and installation.

Engineered wood products can be divided into two categories: engineered panel products and engineered lumber products. Engineered panel products include plywood, oriented strand board (OSB), waferboard, composite, and structural particleboard. Engineered lumber products include I-joists, glu-lam beams, LVLs (laminated veneer lumber), PSLs (parallel strand lumber), and LSLs (laminated strand lumber).


I-joists are engineered panel products that provide consistency and fewer floor squeaks.
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Engineered wood products have structural qualities different than those of traditional wood, so they must be used within the specification set by the manufacturer. When these products are specified on the plans, the architect or engineer who specified them will have checked with the structural engineer to ensure proper use.
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Engineered panel products have been around for years and are treated in a manner similar to engineered wood products. The 4’ × 8’ typical sheets are strongest in the direction of the grain. For floors and roofs, these sheets should be laid perpendicular to the direction of the supporting members. The strength of the panels comes from the panel cantilevering over the supports—so each piece should be at least as long as two support members.

Glu-lam beams, LVLs, PSLs, and LSLs can be cut to length, but should not be drilled or notched without checking with manufacturers’ specifications.

I-joists are becoming more widely used. Although the Engineered Wood Association has a standard for I-joists, not all I-joists manufacturers subscribe to that standard. Consequently, it is important to follow the manufacturer’s instructions whenever using I-joists. Installation instructions are usually delivered with the load for each job. The illustration shows some of the typical instructions.

Certain features are common among all I-joists. Rim and blocking may be of I-joist or solid rim board. Typical widths are 9½", 117/8 ", 14″, 16″, and 20″. Web stiffeners are used to add to the strength at bearing points. If the bearing point is at the bottom flange, then the web stiffener, which is the thickness of the flange on one side of the web, is held tight to the bottom. There should be at least a 1/8″ space between the top flange and the web stiffener. If the bearing point is at the top flange, then the web stiffener is held tight to the top with at least 1/8″ between the bottom flange and the web stiffener.
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Common construction details for engineered lumber joists.

Section view of I-joist. Please note the components of the joist (darker colors) and the web stiffener (lighter color). Fasteners are shown in black.
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Squash blocks are pieces of lumber installed alongside TJI’s at points of heavy loading. They prevent the weight from crushing the TJI. They are typically dimensional lumber like 2 × 4s or 2 × 6s. They should be cut 1/16″ longer than the I-joist to take the load off the I-joists.

I-joist hardware, such as hangers, is usually delivered with the I-joist package. However, standard I-joist hardware can be purchased separately.


Squash blocks should be 1/16″ greater than the I-joist height.
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I-joists typically require a 1¾″ bearing. You can cut the end of an I-joist as long as it is not cut beyond a line straight up from the end of the bearing. However, no cuts should extend beyond a vertical line drawn from the end of the bearing point.
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Lumber & Wood Structural Panel Grade Stamps

Lumber and wood structural panels are graded for strength and different uses. Each piece of lumber is stamped for identification before it is shipped. Architects specify grades of lumber and wood structural panels for various purposes, and framers need to make sure the right wood is used.
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Framing Nails
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Framing Tools
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Framing Tool Truck

Typical Layout for a 14’ Step Van

If you’re a professional framer, organizing your tools helps keep them in good condition and helps you find them when you need them—saving valuable time on the job.
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Cutting Lumber
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Accuracy in measuring, marking, and cutting lumber is a very important framing skill to master. Periodic checks should be made of the condition of tape measures and the squareness of saw tables and blades.

A typical saw blade removes a channel of wood approximately 1/8″ wide, called a kerf. This must be taken into consideration when you make a cut.

Suppose you want to cut a board 25″ long. Measure and make a mark at 25″, then square a line through the mark with a square. The work piece—the 25″ piece you want to use—will be to the left of the line; the waste piece will be to the right. Guide your saw along the right edge of the line so the kerf is made in the waste piece. If your cut is perfectly made, the work piece will be left showing exactly half the width of your pencil line, and will measure exactly 25″. Thus, the old carpenter’s saying: “Leave the line.”
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Protecting Lumber from Decay

Moisture and warmth will promote decay of most woods. To prevent decay, naturally durable woods or preservative-treated wood must be used when the wood is exposed to moisture.

Decay-resistant woods include redwood, cedar, black locust, and black walnut. Preservative-treated wood is treated according to certain industrial specifications. Preservative-treated wood is most commonly used because of its availability.

Preservative-treated or naturally durable woods should be used in the following locations:


1. On concrete foundation walls that are less than 8″ from exposed earth.

2. On concrete or masonry slabs that are in direct contact with earth.

3. Where wood is attached directly to the interior of exterior masonry or concrete walls below grade.

4. For floor joists if they are closer than 18″ to the exposed ground.

5. For floor girders if they are closer than 12″ to the exposed ground.
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Preservative Treated Wood

The treating of wood in recent years has gone through some major changes. The most important thing to know is that there are different types of preservative treatment and that some of the treatments require specially coated fasteners to prevent corrosion.

A little history will help in understanding. For years the predominate chemical for preserving dimension lumber had been chromated copper arsenate (CCA). However, health concerns arose because of the arsenic content in CCA, and in 2004 the Environmental Protection Agency (EPA) required labels on CCA, which had the effect of disallowing the use of CCA-treated wood for most residential uses.

The first commonly used substitutes were copper azole (CA) and alkaline copper quaternary (ACQ). These eliminated the arsenic but created a different problem because they were corrosive to steel fasteners. To solve this problem, hardware manufacturers began making their common fasteners with a galvanized coating. For example, if you see a Simpson Strong-Tie hardware labeled Z-max you know it has been coated so that it can be used with CA and ACQ. Steel nails also had to be coated when used with lumber treated with CA or ACQ. Typically they are galvanized. Stainless steel is a better substitute for hardware and nails because it is less corrosive, but it is expensive.

Sodium Borate (SBX) preservative treatment is another substitute for CCA that does not have the problem of causing corrosion of steel fasteners, however it will wash out of the lumber with liquid exposure. It is specified for use above ground and continuously protected from liquid water.

New products are continually being developed. Carbon based compounds are among these and could prove to be less corrosive and natural in color.

The 2009 IBC & IRC code states that preservative treated wood should be in accordance with AWPA U1 (American Wood Protection Association Use Category System) for the species, product, preservative, and end use. The lumber tag attached to the treated wood will give the use category to assist you in making sure you are using the correctly treated wood.

All the different labels and chemicals can be confusing. Most importantly, make sure that you are using the right treatment for the task at hand and that you are using corrosive resistant fasteners where necessary. To check the correct use of treated lumber, read the tag attached to the lumber or ask the lumber supplier. For CA or ACQ treatment, you will need corrosion-resistant fasteners; for SBX or other borate treatments, you will not need corrosion-resistant fasteners. Beyond that, check on the fastener boxes for specifications or ask the lumber or fastener supplier.
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Chapter Two

NAILING PATTERNS
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If you are framing every day, the nailing patterns in this chapter will soon become second nature. For the part-time framer, they can serve as a quick reference.

Building codes and generally accepted practices were followed in developing the nailing patterns in this chapter. When the plans call for other nailing patterns, however, be sure to follow them.

You will notice in this chapter that there are different nails specified for the same nailing. There are many different styles of nails. The five most frequently used categories are:


	Common nails

	Box nails

	Sinker nails

	Gun nails

	Positive placement nails


You will see a 3″ × .131″ nail specified frequently. This nail is the most common P-nail, or pneumatic gun nail, used.

The common nails are listed because they are typically specified by building codes. Most of the tests that are done to determine the strength needed use common nails. Box nails and sinker nails are listed because they are easier to nail, and less likely to split the wood. They are also commonly found at nail suppliers. The gun nails are listed because nail guns are used most often. Positive placement nails are made specially for nailing on hardware. They only work in positive placement nail guns.

Please note that common nails are listed with “common” written after the size. If the nail size has “common” after it, you can only use common nails. If it does not, you can use either common, box, or sinker nails.

The International Residential Code (IRC) is similar to the International Building Code (IBC) except it only covers one- and two-family dwellings. The patterns in this chapter are based on the 2009 IBC, which, in some cases, requires larger nails than the 2009 IRC.


Nail Top Plate to Studs


This illustrates the nailing pattern for fastening studs to the top plate when the wall is in an upright position.

[image: image]





Nail Bottom Plate to Studs
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Nail Double Plate to Top Plate
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Nail Corner
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Nail Walls Together or Nail Double Studs
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Nail Trimmer to Stud
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Concrete Nailing
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Nail Bearing & Nonbearing Walls to Floor Perpendicular to Joists
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Nail Bearing & Nonbearing Walls to Floor Parallel to Joists
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Nail Header to Stud


Headers made up of 2× lumber with ½″ plywood sandwiched between should be nailed similarly.
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Nail Let-in Bracing


Let-in bracing is installed to prevent “racking” of the wall. Racking in a wall frame occurs when the top plate moves independently from the bottom plate.
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Nail End of Joist


This illustration shows the installation of a floor joist on top of the double plate. The rim joist provides not only a good nailing surface, but also a structural component as it spans the space between the studs and prevents lateral rotation of the joists.

[image: image]





Nail Rim Joist


Here the rim joist is being installed. It is a structural component that provides an edge for the building and an attachment for the joists to prevent lateral rotation.
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Nail Sheathing


Mark stud/joist/rafter spacing on the sheathing and then align the framing component with the mark before nailing. This ensures straight, evenly spaced framing.
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Nail Built-up Girders & Beams


Make sure edges are aligned when nailing girders and beams together.
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Nail Joist Blocking


Blocking helps align joists, transfers loads, and provides fire protection. The right size block will tighten up the joists without moving them.
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Nail Lapping Joists
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Nail Drywall Backing


Framers will often install backing and blocking that is used by other contractors. Backing for fastening gypsum wallboard is a good example.
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Nail Trusses to Wall


The installation of roof trusses may require the use of a crane or boom truck to lift and position the trusses.
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Nail Ceiling Joists, Rafters, & Ridge


[image: image]





Nail Rafters to Wall
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Nail Blocks
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Nail Fascia & Bargeboard


Framers (and the eventual homeowner) like to have the roof installed as soon as possible. The roofing provides a dry workspace and protects all the installed framing from the weather. Be careful not to leave hammer head marks in the fascia, since it is a finish product.
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Chapter Three

FLOOR FRAMING
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This chapter illustrates the basic sequence for floor framing. Straight cuts and tight nailing make for a neat and professional job. Pay particular attention to the corners. It is important that they stay square and plumb up from the walls below, so the building does not gain or lose in size. Also pay close attention to laying the first sheet of subfloor sheathing. If it is laid straight and square, the entire subfloor will go down easily and you can avoid making extra cuts. If you make a sloppy start on the first sheet, you’ll struggle to make each sheet fit, you’ll waste valuable time, and you won’t be proud of the results.


Step 1–Crown & Place Joists

Spread joists so crowns are in the same direction. The crown is the highest point of a curved piece of lumber.

If the joists are resting on a foundation instead of a stud wall, then a sill plate, or mudsill, would be attached to the foundation, and the joists would rest on the plate or sill.
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Steps 2 & 3–Nail Rim Joists in Place & Cut Joists to Length


Joist spread and marked, ready to cut
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If joists lap over an interior wall, they can be rough-cut approximately two inches beyond the wall. Do not let lapped joists go more than six inches beyond the wall.
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Step 4–Nail Joists in Place


Turn joists crown up and nail into place.
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Step 5–Frame Openings in Joists


This is a crawl space access typically found in a closet or some other out-of-the-way location. Mark the floor sheathing as you install it so you don’t cover the crawl space access.
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Steps 6 & 7–Block Bearing Walls & Nail Joists to Walls


Bearing wall blocks
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Step 8–Drywall Backing

Whenever the distance from the edge of the wall to the joist is greater than 6″, place drywall backing on top of the wall.
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The width of the 2 × 6 provides for 1″ of nailing surface on either side of the 2 × 4 wall.
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Step 9–Subfloor Sheathing


[image: image]


Six Steps for Setting First Sheet of Sheathing


1. Snap a chalk line 4′-¼″ in from one rim to its opposite, perpendicular to the joists.

2. Apply glue to joists, if called for. Be sure to nail sheathing before glue dries.

3. Center first piece of sheathing to last joist and on the chalk line and nail each end at last joist.

4. Pull joist layout from corner of sheathing and mark sheathing.

5. Nail sheathing to joist next to rim joist along chalk line and layout mark.

6. Set remaining joists to layout marks and nail.


Setting Second Sheet


1. Set to chalk line and layout mark.



Setting Second Row and Remaining Sheets


1. Set to existing sheets, allowing 1/8″ gaps.

2. Stagger sheet ends on joists..

3. Make sure rim joists are straight before they are nailed.



Each sheet must be supported by at least 3 joists.







Chapter Four

WALL FRAMING
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	Framing Rake Walls



There are many ways to frame walls, but it is always good to follow an organized sequence. This 16-step sequence has been developed over years of framing. Following these steps will help you and your crew work efficiently and eliminate errors. It will also ensure consistency from framer to framer. For example, if you have to leave a wall in the middle of framing it to go to another task, another framer can easily pick up where you left off and proceed without having to check every nail to see what you have done.

Keep in mind, walls must be square, plumb, and level. Measure accurately, cut straight, and nail tight.

Rake walls (sometimes referred to as gable end walls) typically start at the height of the standard wall and go up to the ridge of the roof. The challenge of building a rake wall is figuring the heights of the studs and making sure the wall is built square. Lifting the assembled rake wall into place can also be a challenge. This chapter will cover four ways to figure stud heights and build rake walls efficiently—using methods that will make your work easier.


Step 1–Spread Headers


Spread headers in location close to where they will be framed.

[image: image]


The steps outlined in the next pages follow the process of framing and sheathing the exterior walls in a horizontal position. The fully framed and sheathed wall is then lifted into position by using special lifting jacks or muscle power.




Step 2–Spread Makeup

Usually, one member of the framing crew does all the cutting. This promotes an efficient workflow and ensures consistent cuts. The person doing all the cutting must work fast enough to stay ahead of the remaining members of the crew.


Spread makeup: stud/trimmers, backers, corners, cripples, sills, beam pockets.
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Steps 3–7–Assemble Wall


3: Spread studs

4: Nail headers to studs

5: Nail top plate to studs & headers

6: Nail bottom plate to studs

7: Nail double plate to studs



Following the nailing patterns discussed in Chapter 2, the wall frame components can now be assembled. Pneumatic nailers reduce the amount of time required to perform this task.


Spread remaining wall parts and nail.
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Step 8–Square Wall

To square a wall, secure the bottom plate as shown, then move the top of the wall until the diagonal dimensions are equal. Once the wall is square, secure it with two nails through the double plate into the floor.

Nail on the inside of the bottom plate so the nails will hold the wall in position while it is being stood. The bottom plate should be nailed so that it’s in line with the wall chalk line. Then, when the wall is raised, it will be in the right position.

Exterior Wall
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Step 9–Sheathe Wall

Cover the entire wall with sheathing, then rout window and door openings with a panel pilot router bit (see illustration). Save the leftover pieces of sheathing for small areas and filling in between floors.

If the first floor exterior walls can be reached from the ground, then the sheathing is not installed until after the walls are plumb and lined (straight and true; see Step 16–Plumb & Line). This eliminates the potential problem of a square wall sitting on a foundation that is not level.


Sheathing: place, cut openings, and nail.
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Panel pilot router bit
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Step 10–Install Nail-Flange Windows

Before Wall is Stood Up


a. Check plans for correct window.

b. Check window opening for protrusions (nails, wood splinters, etc.) that might hold window away from edge.

c. Install window flashing. (See “Window Flashing Installation,” Chapter 6.)

d. Set window in opening, making sure window is right side up.

e. Slide window to each end of opening, and draw a line on the sheathing or flashing with a pencil along the edge of window. (Draw lines before caulking window.)

f. Center window in marks you have just drawn.

g. Nail window sides and bottoms, using appropriate nails.

h. Do not nail top of window.
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Steps 11–15–Standing & Setting Wall


11: Stand wall.

12: Set bottom plate.

13: Set double plate.

14: Set reveal.

15: Nail wall.




Corner securing two walls
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Step 16–Plumb & Line

“Plumb and line” is the process of making the walls straight and true.

“Plumbing” is the use of a level to set the ends of the walls plumb or perfectly upright.

“Lining” is using a tight string attached to the top of a wall as a guide for straightening it.

Set nails at either end of wall as shown, and then string line tightly between them, adjusting the line so that it is about ½″ above the double plate. Wall should be moved in or out to align with string.

The walls are braced with 2 × 4 lumber to hold them and, if necessary, make them plumb and straight.

If a wall already is sheathed and in place, but not plumb, correct it if it is more than ¼″ out of plumb for standard height walls.
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Racking a wall is moving the top of the wall with the bottom secure until the wall is plumb.

One framer racks the wall with a brace and crowbar, while the second framer checks for plumb.
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Plumbing Tools

A level is the traditional tool for determining plumb. A laser can also be used. Whichever tool you use, you want to make sure you check it for true before you start. To check a level, hold it in position against a wall and read the bubble. Then turn it around and place it in the same position against the wall. If the bubble reads the same, then your level is accurate. To check a laser use a similar method. Set it in place, and mark the bottom dot and the top dot. Then turn it around and align the bottom dot. If the top dot hits the same spot on the top of the wall that you marked, your laser is reading accurately.

Levels are accurate when the level is long enough to reach from the bottom plate to the top plate. An 8’ level will work fine for most residential walls. A 12’ extension level works for walls up to 12’. If the level does not reach from plate to plate, you have to figure that there will be some variance for the studs’ irregularities.

Lasers are good for taller walls. Lasers are not dependent on perfect wood for determining plumb. Set the laser at the bottom, and read the distance you set at the bottom on your tap at the top of the wall. If you need to check plumb on a regular basis, the laser has the advantage of fitting in your pouch.


Plumbing tall wall with extending level.
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Framing Rake Walls

There are four common ways to figure stud heights and build rake walls.


1.Chalk lines on the floor.

2.Figure lengths on paper.

3.Build and chalk lines.

4.Stick frame.


Each has its own advantages. With all these methods, you must use the pitch given in the plans to determine the wall height. The pitch is generally shown on the elevation sheet just above the roof slope.

Method 1: Chalk Lines on the Floor

The first method is to chalk out a duplicate on the floor, if you have the space. Then you can measure and cut the studs and plates right from your chalk lines.

The advantage to using this method is that it is quick, easy, accurate, and doesn’t require a lot of math. However, if you don’t have the space on the floor, if it’s raining and you can’t chalk lines, or you have a lot of rake walls in the building, it is probably best to use one of the other methods suggested.

To chalk the lines, you need to know the heights of your low point and high point. You must also ensure that the wall is square. To find the height, you can use the “Chalk the Actual Dimensions” system. The pitch on the plans gives you the relationship of the rise to the run. For example, a 6:12 pitch means that for every 12 units of run, there are 6 units of rise. To find the high point on the wall, go out 12 units of run, then up square 6 units. Mark this reference point and chalk a line from the low point of the wall through this point, and extend it as far as necesary to reach the high point in the wall. The closer you make the reference point to the high point in the wall, the more accurate your line will be.

To find the rake wall stud heights using the “Chalk the Actual Dimensions” method, follow these steps:


1. Chalk a bottom plate line (1). Usually you can use the chalk line for your wall. (See “Chalk the Actual Dimensions” illustration.)

2. Chalk the short stud line (2). Make sure it’s square (perpendicular) with the bottom plate line (1). You can use the 3-4-5 triangle to square the line. (Explained in “To Square the Wall” and “3-4-5 Triangle” later in this chapter.)

3. Chalk a parallel line (3) with the bottom plate line (1) that aligns with the top of the short stud. Extend this line out toward the long stud (5).

4. Chalk a square line (4) to the parallel line that is close to the long stud line (5), but convenient for figuring its length. The length of the square line (4) will be in a relationship to the parallel line (3), depending on the pitch of the rake wall. If, for example, the pitch is 6/12 and the parallel line is 12, the square line will be 6.

5. Chalk a line square (4) with the bottom plate line (1) where the long stud line (5) should be.

6. Chalk a line from the short point of the short stud (2) through the top of the square line (4) and on past the long stud line (5). This will be your bottom of top plate line (6).

7. Once you have these lines, you will be able to fill in all the remaining studs.




An unsheathed rake wall
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Chalk the Actual Dimensions
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To Square the Wall:


	Draw a straight line where you want to place your bottom plate, then make a perpendicular line at the high point of your wall.

	Use a 3-4-5 triangle to double-check that the line is exactly perpendicular or square. (See “3-4-5 Triangle” illustration.)



A 3-4-5 triangle will help you establish that two lines are square or at right angles to each other. To establish square, just follow these steps:


1. Start with the line you want to square from; this will be the 4-unit line—also referred to as the run.

2. Measure a line perpendicular to the run line at 3 units in length, called the rise.

3. Measure the diagonal from the outside of the 4-unit line (run) and the 3-unit line (rise), and adjust the 3-unit line so that the diagonal (hypotenuse) is exactly 5 units.



The units can be anything as long as they are in the same ratio. For example, they could be 3’, 4’, and 5’, or they could be 15’, 20’, and 25’. The longer the units, the more accurate your measurement will be.

Method 2: Figure Lengths on Paper

With this method, you figure the stud heights, plate lengths, and layout anywhere you want—whether in the office, at home, or on the job site. All you need is a set of plans. Once you have the heights and lengths figured, you can build the wall anywhere, then move it into position.

Use the “Rake Wall Stud Heights” worksheet later in this chapter to figure the stud heights, the plate lengths, and the layout points. Give the completed worksheet with all needed information to whoever is framing the wall.

A construction calculator, such as Construction Master IV®, can be used to figure lengths accurately. With a construction calculator, you can work in feet and inches and use a memory function for repetitive calculations.


3-4-5 Triangle

[image: image]


To use the Rake Wall Stud Heights Worksheet, just fill in the blanks and find the stud heights. The column “D” is where you write the distance on the bottom plate from the start of the rake wall to the short point on the stud. There is less confusion if you always use the short point on the studs. It is also easier to cut the short point than the long point when using a worm drive saw.

The stud height to the short point is found by using the formula (D × RP) + BH. RP is the rise percent, or the relationship between the rise and the run. The relationship gives you the height increase of the studs per increase in the distance of the plate. This relationship is illustrated in the filled-in version of the Rake Wall Stud Heights Worksheet. The formula for finding RP is also shown, in the “Rise & Diagonal Percent” illustration later in this chapter.

The “Rake Wall, RP, DP, Saw Angle” illustration provides the rise percent for common roof pitches. The “BH” from the formula is the beginning stud height. BH is a constant and is the height of the first stud at the lowest point. This height can vary depending on how the rafter or lookouts rest on the rake wall.

A typical beginning height would be slightly lower than the adjoining wall, as shown in the “Rake Wall Beginning Stud Height” drawing. In this example, the beginning stud height is only 3/8″ less than the adjoining wall stud height because the plates on the rake are thicker on a slope than they are when flat.

To find the layout points for the studs and the length of the plates, use the formula D × DP. DP is the diagonal percent, or the relationship between the Diagonal and the Run. This relationship tells you the length increase of the top plate or layout point per increase in the distance of the bottom plate. This relationship is shown in the “Rise & Diagonal Percent” illustration, which also provides the formula for finding DP. The drawing gives the Diagonal Percents for the common roof pitches and the saw angles—the different angles at which you can set your saw to cut the top of the studs and the ends of the top plate and double plate.
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Rake Wall Stud Heights–Example
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Method 3: Build and Chalk Lines

This method is possibly the quickest way to figure stud heights and build rake walls. Here is how it is done:


	First, lay out the bottom plate in the same way you would if you were going to frame an ordinary wall.

	Spread your studs, making sure that they are long enough to reach the top of the rake wall.

	Toenail the bottom plate from the inside of the plate so that when the wall is lifted, the nail will function as a pivot point on the layout line.

	Cut the length of the beginning stud to match the adjoining wall. Take into consideration the location of the rafters if the lookouts rest on the rake wall, and the thickness of the plates on the rake.

	Set the beginning stud square with the bottom plate.

	Use the rise percent to find the length of the longest stud. (See the “Rake Wall, RP, DP, Saw Angle” illustration.)

	Set that stud square with the bottom plate.

	Nail the rest of the studs to the bottom plate.

	Block the wall where required.

	Position all the studs so they are square.

	Chalk a line along the top of the studs.

	Cut each stud.

	Measure and cut the top plate and double plate.

	Nail the top plate to the studs, and the double plate to the top plate.


Method 4: Stick Frame

With this method, you are framing the wall in place.


	Find the beginning stud and the longest stud heights in the same way you would with the other methods.

	Nail the bottom plates to the floor, and brace the beginning stud and the longest studs in place.

	Make sure that the studs are plumb before continuing.

	Measure, cut, and nail the top plate onto the studs.

	Lay out the top plate using the “Figure Lengths on Paper” method, or plumb up from the bottom plate. Measure, cut, and nail the remaining studs in place.
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Rake Wall Stud Heights Worksheet
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Rake Wall RP, DP, Saw Angle
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Please note that the beginning stud height on a rake wall is not the same as a typical stud.
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Standing a rake wall

Rise & Diagonal Percent
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End of sample
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outer edge to the outsids of the window wectherresistcnt batier
‘opening, ot a point thet ensures contact (house wrap) amd siding
‘with the back side of the window fange. e applied

Itwindow flange has nel slofs, it s best

to lign secd with holss; i e

each jomnb, Stent flashing
84 above rough opening at
S header, Extend below and
over flashing at sill. Do not
attach where it extends over
sill flashing;

1. Atach 9" wide sl fshing. Fasten next to window rough opening;
Extend 10" beyond rough opening. Do not attach ends o bottorn.
Prior to installation of the sicling, wecther resistent brrier will be
slic up under the fcshing.

Flashing i atached ecsily with a staple hammer.






OEBPS/images/f230-01.jpg





OEBPS/images/f001-01.jpg
/".h
{ - *ﬁ“"’m'l‘vl‘

i g !!





OEBPS/images/f124-01.jpg





OEBPS/images/f323-01.jpg
Scurce: Repiinted from ASME B30,5-2004 by pemmission of the Ameriorm Society
‘of Mechamiccd Engineers, all ights reserved.
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TABLE 23089.1
FASTENING SCHEDULE

comnecrion

FasteNnG™

Locanon

Jost o il arginder

3 Sd common (214 % 0.131%)
3030 131" mile
3. 3" 14 suge suples

Bridging to joist

2. 8d common (2117 x 0.131°)
250 131" nile
253" 14 goge suples

ol cach end

317 6 subfloororfess o cachjoist 2 8 comman Q7 < 0.131%) fce i
4. Wider than 1 6°subflocr o ach st 3-8 comman QU x 0.131%) fce i

5. 2" subloor o it o gnder - 16 common (W x 0.162) bind and o s
6. Soleplate o it or blocking 16d (3 <0139 a 16" e

Sole plat o oist or blocking a braced
wallparel

37 0.131" a8 .
3 14 gage saplesa 12 o
3 161 (3 0,135 at 16
430,131 milsat 16°

425" 14 sage saples per 167

ypical face nail

braced wall pancls

7. Top plate o stud.

16 comman (31 < 0.162°)
370131 nals
3 14 goge stapls

end il

Stud o soe plate

30131 nais-
14 gage staples

- 164 comman (31 % 0.162°)

32370 131" nils

35" 14 sage staples

-
S
4~ Sd common (2117 < 0.131%)
4
kN

end il

Dol studs

16d (3 0.135°) ot 24 o,
37 0.131" ail 1 7 .
3 14 goge staple a8 o

face nail

Douible top plaes

Dokl top plaes

160 (3 0.135°) ot 16" o
3 0.131" ail 12 o

3 14 gage saple ot 12" o
5-16d common (317 % 0.162°)
123"« 0131 mile

123" 14 age staples

Lypical face nail

lsp spice

Blocking between jcists ofrafirs (o tp platc

3 8d common (211 < 0.131%)
323" <0131 nile
33" 14 guge suples

2. Rimjoist 1o top plate

84 21 % 0.131%) a6 0.
3 0.131" ail at 6 ..
3 14 sage suplea 6”0

Top plates, laps and interections

2. 164 common (/7 0.162)
30570 131 mils
33 13 goge suples

face mail

Continuous header, o picses

16d common (3 x 0.162)

16" .. along el

Ceilingjosts 0 plate

3 8d common (21 < 0.131%)
537011 naile
5.3 14 sage suples

Continuous header o stad

4- 8d common (21 x 0.131%)

Source: The International Bulding Code, copyight @ 2009, with permissicn from the International Code Counctl Inc,
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Floor
ot

Nal thiough plyvood
o, and
stinger spacer

2 12 Star tringer

= Towo stringers for single residence use, 36"
ot less width (depending on tread md riser

material),

Thres stringers for multresidence use,

or treads langer them 36" (depending on

tread amd riser material)

Nail stringer to watl at eccch stud.

Stringer spacer — aftach foside of sringer (2 x 4 normally used)

singers cre ot atachedtowlk,
notch stingers for bottom stop plate.
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Advanced Framing
Optimum Value Engineering

1) Stacked Famming-Studs at 24° OC.
"blocks for backers

3) Insulation in headsrs or
9 Dodgn vindows ot s ot
mmers
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——Stagger (optiona)

Leave space at all panel
edge joints and 's" space at
all panel end joints unless
otherwise recommended by
panel manufacturer

2x joists, plywood-webbed
Lioists or floor trusses,

APA rated sheathing
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Certified Chain of Custody
X% Certified Forest Content,
X% Certified Sourcing, and
X% Post-Consumer Recycled

www.sfiprogram.org
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Radius origin

1. Establish two points
opposite each other with
widest space between
them on the circurference
(points A &B) ~

/

2. Dranw ecpidistant lines (to
1085 one cnothen) from the
two established points Drew
thres pais of ines (the third.
to check the fist two)

Connect the cross points of the
three pas with one line, This
line bisscts points A & B.

4. Find the point on the bisect
lnes where points A, B&
C e equal. This is your
racus origin
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Chelk lines from the radius
origin through the midpoints
o establish the statr tread.
footprint
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1. Drctw lines from points

A& Blothe point

whete the bisecting Bisectingline
e intersects the

citcumference (at Holtline

point O) creating hellf
ines,

Line from racius origin to
st vl crcumference to
establish querter lines

\— Line to establish eight lines

Al | z |8
Statr wal lines
2. Draw line from the radius
atiginto the circumference (at Two established points
point D) passing thiough the
mid point of the hef line. Radtius origin

3. Drew queater lines by drawing
lines from points Band C to
pomnt D,

4. Continue dividing lines in
half until all recd widths
a found.
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2% 12 header
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(Cutaway, looking down

‘on wall from above)
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Lumber Spline

Courtesy of
Premier Building Systems

. Premier Spline
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It stud height i less tham 147,
» Sheath at lecsst one side with
wood structural panel

Cripple wall less than 40" should be
framed with studs no smatller than the
studding above.

Cripple walls greater than 4-0° should be framed with
studs the size needed for an additional story.
See "Stud—Spacing & Size.”
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2x4@24°0C.

2x4@16°0C.
3x4@24°0C.
2x5@24°0C.
2x6@24°0C.

3x4@16°0C.
2x6@16'0C.






OEBPS/images/8.jpg





OEBPS/images/f216-01.jpg
‘Bored holes and noiches
‘may not be in the same
cross section.

Bored holes cannot be
bigger than 40% of stud
width.

For2 x 4= 1% moximum
For2 x 6= 2} maximum

94" minimum between:
‘hole and edge of stud

‘With doubled studs, bored hole

Noich cannot be bigger than -
may be as big as 60% of stud widih.

5 alElingin Nomore than two successive studs

For2 x 4 =74 maximum should be doubled and bored up
o 60%.

For2 x 6 = 1% moximum
For 2 x 4 studs = 2/
For 2 x 6 studs = 391"
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Find Jack Run

90° Hip

Equa sides for finding
jack rafter run lengths
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Bored holes and.
noiches may not be in
same cross section.

Bored holes cannot be bigger
thom 60% of stud depth

For 2 x 4 = 2% maximum
For 2 x 6 = 3% menimum

94" minimum between hol
and edge of stud.

Notch cannot be bigger than
40% of stud depth

For 2 4 =1%" meximum
For 2 x 6 = 3% memimum
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Two 16d common nails or
three 3" x 131" nails
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Supporting beam
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Ridge board

Rafter

Ceiling joist

Ceiling shecthing
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Blocking to cover space between walls
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Roof Truss

Top
chord
Ratters
Bottom chord
Ceiling oist
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Minimum—4"
Moimum—12*
‘From end of each piece of plate
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Framing on a concrete slab

Framing furring wall on a concrete

foundation
Stud
Botiom plate.
Vapor refarder may
e applied with
Ground level ‘non-protected wood.
Bottom plate

Framing crawl space from ground
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Celing Joist Span Chart
24" 0.C. 20 PSF uninhabitable

Species & Grade Mazimum Ceiling Joist Spans
2x4 2x6

Dougles Firlnch 1 78" e

Dougles Firleach 4 2 106

Dougles Firleach # 3 71

HemFir # 1

HemFir #2

HemFir #3

Southern Pine # 1
Southern Pine # 2
Southern Pine # 3
SprucePineFir £ 1
SprucePine-Fir # 2
SprucePineFir # 3
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sheathing runs under sofft frame to
m freblocking is not needed






OEBPS/images/f018-01.jpg
When pressure reted
Tumber i cut on the job sie,
apply treatment to the end
by soaking or brushing
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Example: Cut a 25 piece

Measure and. maﬂ(@
i i . Waste "
%

Scquere o line through mark— e '/‘n ,A“
|

e T e

‘Mv"%.

o T i

'''''' i Reading a Tape Measure
ﬁ 1
Vs ket Gawbladecu) —

Cut fo the right of line.
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Check to maike sure fape:
end s not bent and that it
moves on the end rivets.

Use speed square to
‘matke sure saw fable
and saw blade are
square with each other.

Saw blade

Saw upside-
down
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Five 16d common nails
orseven & x 131" nails
into studs. Start 6" from.
top and bottom.

16d common nails
‘maximum spacing 24° OC.
or 3 x 131" nails moximum
spacing 16' O.C.
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One 16d nail at 16" O.C. (on center) or one
3'x 131" nail at 12" O.C. Stagger nas,

Four 16d common nails

Nadl over studs to allow
‘plumber’s and electrician's
ill fo pass freely through
the place between the studs.

Two3'x 131" nails at 16"
O.C. may be subsituted to
prevent inferference.
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Towo 16d common' Bottom plate

nais or fhuee.
3% 131" nails

through bottom
plate info studs Allemate: Toencil
four b common nals or
four 3" x 131 nails






OEBPS/images/f221-01.jpg
'D/3 maximum diamster
-D/4 meximum notch in end of rafter
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‘When sheathing gablend
truss, check plans to see
if arvent opening s shown.

# Set gable end in place.
» Center gable end on
el

* Toenai thicugh bottom
of trussinfo plate so
gable end is on chalk.
Iine 1% in from cuter
edge of double plte.
(5ee below:)
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beating
notless than 1%" on
‘wood or metal, and
notless than 3 on

‘masonry or concrete.
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Stack enough
trusses to il space.
to gable end.
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Framing of Openings in Roof

header rafter s
more than 4, double
header rafter and
double trmmer
fters.

If header raftérs

G, It distomce from becring

e point to header rafter

ismore than 3, then
¥t afters cre rimmer ratter should be
more than 12, use doubled.
framing anchors or
2x2 ledger
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Temporary spacer
support

Temporeay bracs
o interior vl
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Habitable rooms, hallways, comidors, bathrooms, tollet rooms, laundry rooms and basements

Basements without habitable spaces

68
minimum

Sloped celling

Height
minimum

*7-4" required by IBC for oocupiable spaces, habitable spaces, and corridor.
70 required for bathrooms, toilet rooms, kifchens, storage rooms, and laundry 100ms,
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Toencil 16d nails 24° OC. fo hold.

gatble end while setting gable-end
truss,
1 chalk line
Truss
Wall

Temporary bracss
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30° height minimum

22" width minimum

Attic access is necessary if height is at least 30" 30" length minimum
and arecris at least 30 squere feet.
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Minimum width is not
less tham widh of door
or stairs

‘Minimum 36" or not less
them stairway it serves.
Does not need fo exceed

48"
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Nosing not less than % or
‘more than 1%,

7% meodimum riser height—R-3, R2& U)
7" mexximum & 4° minimum—(ofher)

10" minimum tread depth (R3, R2 & U)
11" minimum (other)

36 minimum stair width.

Hondrails may not project more than 4.5 inches on either side. 44° minimum
if ocoupant load is 50 or more. Large buildings: Minimum equals occupant
load multiplied by .3 inches per ocoupant but fofal not less than 44"

‘The difference in the largest fread or riser cannot be more than %" bigger than the smallest tread or iser
Stairs with solid risers are required to have fread nosing not less tham %" or more tham 14"
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Wood Structural Panels

APA APA

W) ®s bRy A

‘@ WWPA certification manrk certifies
Association Quality stonderds and is &
1egistered trademark

b, Mill identification Firm name, brand,
or assigned mill number. WWEA con
be contacted to identify an individual
mill whenever necessary.

c. Grade designation Grade name,
number, or abbreviation.

d. Species identification Incicatss species
by individual species or species
combination.

Lumber . Condition of seasoning Indicates

condition of seasoning a time of

Framing Grade Use suriocing:
Light framing ‘Construction Plates
St |5 aan i e Mo(;!}g;tmls 15% meximum moisture
Utllity Studs over 10
S = S sg!a]\t{e = :m 19% maximum moisture:
2x2thrudx6 Cripples
10 orless SGRN: over 19% moisture content

Structual faming | Seledt stuctual | Joiss {ureasones)

Images of grade stamps courtesy of APA, The Engineered Wood Association
WWPA, the Western Wood Products Assocoiation





OEBPS/images/f116-01.jpg
Header jamb Header

Double plate
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Some exceptions (where technically feasible) are aveilable for 1 unit vertical in
units horizontal slope—12.5%.

Handrails are required for slopes greater than 1 unit rise in 12 units run (8.33%).

1 the building’s cccupancy capacity is more than 50, then the minimurm landing dimensions are 44"
The actual minimum landing dimensions wil depend on the building use and cccupant capacity.
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beless tham & per IC, ] | -
10" per IBC. ~

‘At a point 12" from

namowest part of

, tread, the minimum
depthis 11"

Minimum width of 26",

The rise must be no
more than 9%,

All freads must be.
identical.

 Headroomisa
minimum 66",

12" out from
namowest part of stair
tread, the depth must
be atleast 714"
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Load from above

2 4 minimum 'M
squash blocks

(Hustrations courtesy of level by Weyerhaeuser)
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SECOND

EDITION

Complete Book of

Framing

An Illustrated Guide for
Residential Construction

Scot Simpson
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One 16d galvanized casing
nal at each hinge, Hinge.
DO NOTSETNALS
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Decay resistant wood required i joits cre less than 18" or girders less than 12 from the ground.
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Right Side

/1

N @Q 7Y% sharp saw blades
Dull blades

= saw blades
Toolbox | || Nai Box
enclosed_|[| storage || Saw box

Seat

Left Side

Anchor bolts /
attached to 2x 10 [é

‘and used for hanging
s T I

air hoses, electric cords,
n 1

and tool pouches

" Fiat box for electrio parts,  Metal box
‘air hose parts, drill bifs, efc.  for wrenches
and sockets

Front Behind Driver & T ﬂ i‘,‘“@"‘?‘ﬂ 'qeml_l_
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16d Common — 34" long & 162" thick
16dBox - 3% long & 135" thick.
16dSinkers— 34" long & 148" thick

E——— e

Fx.31

I

I

{ 8d Common— 24 long & 131" thick
! 8d Box 29 long & 113" thick
I
i
1

sdSinkers— 234" long & 113" thick.

Sinkers have o countersunk checked head and
cement or vinl coating for easy naling

i,,«;@w" Al "W“\,

enny. The abbreviation comes from the
Roman word *dencrius” mecning
coin, which the English adapted to
penny. Itoriginally referted to the
cost of xspecific nad per 100, Today
it refers only to el size.
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Source: Mason Contraictors Association of America






OEBPS/images/f088-01.jpg
Common Hip Valley

Rise ars " Deek ot
Y ) equal
P Run= un=
common 1697/t 1697/t
tter of common of commen

1ater rater






OEBPS/images/f192-01.jpg
ncler &
nto the U






OEBPS/images/f322-01.jpg
\/

HOIST. Wi s v v
figar o U o hand

sy sy o
o v

e e soomuoLonen i | Lowen e soow vonae e

Vo s ool

Source: Reprinted fiorn ASME B30,5-2004 by permission of the Americam Society of
Mechemical Engineers, al ights reserved






OEBPS/images/f190-01.jpg
Peak Acceleration (%g) with 10% Probabilfy of Exceedance in 50 Years.
site: NEHRP B-C boundary
<120

U, Geological Survey
National Seismic Hazard Mapping Project

Source: US. Gealogioal Survey, National Sesmic Hapard Mapping Profect

ommernanodBBBEs88EE






OEBPS/images/f321-01.jpg





OEBPS/images/f090-01.jpg
Vlley rater
Eengih before
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Hip tafter
lengih before
adjustment (HRBA)

W
(% thickness’
of ratte)
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(diagonad thickness
of rater at 45
degrees)
Bottom Adjustment Top Adjustment
Hip Rafter Length (HRL) = Hip rafter length before or:
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Staggered Nailing

¥ minmum from nail to
shecthing’

&dge of
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‘Bengebocad faike)

= 1 foscicr - use 8 galvamized bo nals
* 2 fosciar - use 16d galvanized box neds
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For example:
Jack ratter
ditference is41%/s"

Setfst ok rafter on 16" or 24" spacing with common rafters.
Mecsure length from comrmon ratter to first ack rafter cmd
then use standrd jack rafter differences, as given in framing
squene table, to measure lengths of remaining jack rafters
clong the hip rafter,

For17) # pitch
Framing Square Segment
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Block position
depends on exterior
finish amd venting.

Rater

Al Four 16d nedls or 3 x 131" nerls,

two on each side of block.

Double plate

Top plate

Three 16d nails or 3' x .131°
o éd common nails.
Toenail from block info
double pla.
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Set Hip Ratters

Four 16d nai, or 3" 131
natls two each from
adjoining roters

‘Three & nails, 16d
nals, o x 131
nals, 2 in one side,
one in oppeite side
of rafter into double:
plate,

Set Valley Ratters

Four 16d nails or
3% 131 natls,
two each from
adjoining reters,

Three 8d nas, 16d
nals, or 3 % 131
nls, 2 in one side,
one in opposits tatier
into double plate.

Note: It hip or valley rafers do not i, first check your kength calculations,
then check: wallsfor plumb and the tidge board for corect height and for plumb.
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TABLE 2304.9.1—continusd
FASTENING SCHEDULE.
comecTon FasTENNG" Locarion

Ceiling jists,Lps over pariions
(e Section 3308.10.4.1, Table 2308.104.1)

3. 164 common (V1 x 0.162°) misimarn,

Table 2308.10.4.1

423 0131 mails .
423" 14 sage staples
15, Ceiling joists to parsle rafiers 3. 16d common (V17 x 0.162°) miimarn,
(e Stion 2308.10.4.1, Table 2305.104.1) | Table 2308.104.1 el
4237 0.131" mails.
423" 14 gage staples
19, Rafterto plate 3 8d common (2 0.131°)
(sce Section 2308.10.1, Table 2308.10.1) 3537 0031 mils ocnail
3-5 14 gage saples
20, 17 diagonal brace o cach sud and plte 2- 8 common (217 0.131°)
e o 25 0131 nails face il
3.3 14 sage staples
21, 1 ¢ 8 sheathing o cach bearing 3 8d common 2117 x 0.131°) e il
22, Widerthan 17 ° sheathing to cach bearing |3 - 8 common (21 x D.131%) fuce nail
23, Builup comer suds 16d common (31 % 0.162°) 24 oc.
37 0.131" mils 16" oc.
3" 14 gage stapes 16" 0.

Buil-up ginde and beams

20 common (4 < 0,19
37 0.131" mil 24" o

3 14 gage saple i 24 o
2. 20 common (4 0,102
3137 0131 nails

323 14 gage staples

)32 0

face il at top and bottom suggered
on opposite sides

fuce il a endsand at cach splice

25, 2 planks

16 common (34 < 0.162°)

at cach bearing

26. Collrtie to ater

3. 10 common (3 0.145")

423X 0131 nale fuce nail
423" 14 gage staples

27. Juck afier o ip 3. 10d common (3" 0.145)
423 0131 mails cenail
4-3° 14 gage staples
H fuce nail
5

2. Roof rafirto 2by rdac beam 2. 164 common (V17 < 0.162°)
3237 0131 nails cenail
353 14 gage staples
2164 common (31 0.162)
33" 0131 nsils face il
353" 14 gage staples

20, Joist 1o band ot

J face nail

Source: The Iternational Building Code, copyright 2009, wih permission from the Interational Code Councl, I
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Three 16d nails or 3" x .131" nails
or 8d common nails. Two on cne
side and one on the other side.

Double plate
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Roof Sheating Installation

Use 8 nail as spacer
between sheets of
sheathing to provide

for expamsion, especially
in moit climate.

Cover Fascia

Sheathing covers fascic

Fascia hides sheathing edge. Fascicris attached so that
itstop outer edge s in line with the plame of the top
surface of the 10t sheathing.
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View From Inside
Header

Minimum nling;

Two nails on each side
and one in the bottom.
Increcss the rumber of
nlsfor larger windows.
Use 8d nais

Termporary shims
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Ridge board
Connecting rafter to ridge board

Two 16d common nails or
fhree 3" x .131" nais,
toenail or face nail.

Ceiling joists

‘Connecting lapped ceiling joists
1o each other and to wall
Connecting ceiling joists

Double plate. “mryee 16d common natls or

four 3" x 131" nails

Ceiling joists to double plate
‘Three 16 nails or
Connecting ceiling joists to rafter to wall three 3" x 131" nails or
Join ceiling joists and raters three 8d common nails

‘Three 16d common nails or four 3 x 131" nails

‘Toenail from ceiling joiss into double plate:

‘Three 16d nails o three 3" x 131" nails or three 8d common nails
‘Toenail from rafter info double plate

‘Three 16d nails or 3" x 131" nails or 6d common nails
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Two 16d nils
through
sublascia
into lookout
letin toratter

Two galvanized
o nals, 24 O.C,
through fascictinto subfascicr

For 1 foscic, use 8d nes,
For 2" fasci, use 16d na,

Install blocks then lookouts, subfascia and fascia

It overhang is exposed underneath,
use ccx plywood for exposed portion

Roof sheathing
Lookouts

Raftérs

Notch redter for lockout
Roof overhang using lookouts for support
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Source: Simpeon Strong:Tie Compeny, Inc.
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Floor Joist Framing The IBC requires fulldepth salid
blocking at infermedite supports,
but the IRC reqites it only in
seismic design categories DO, DI,
El e
“Wind & Ecrthepuake Frarming.)

Minimum 3 lap ot

Double joist under
pencle] becring walls,
sepaated by pipes, use
full depth, solid blocks

¢ Joist becns or ginder 1%°
every 4’ or less. o Wg il =
metal, 3" minimum becring on
Endlofjosts must be kept

concrets or masonny.
from turning by 11 full-

depth, solid Blocking or by a

heceler band, B O, g oy INC, b .
 bridging is 1ecuired at §

or adjoining stud. OC. only it the joists are bigger tham 2 x

12 and both edges cre not held in line, as
with plywood foor shecthing and drywell
ceiling sheathing, or i thicker than 2
‘nominal.
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3 x.131" nailsor
8d common nails.
Two on one side and
one on the other side.
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Adjust Length for Top of Common Rafter

7
Orameag e 74 X1 152 B
e
-0

Diagonl percent
found on chart
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Holes allow youto see how desply
the thread rods are instaled.
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l6d il t 16' O.C.
over each shud.

2 4 backing

Double plate

Top plate
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% minimum from netl to \

:
Top of nail head fush
with sheathing
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Two l6d ar 3 x .131" nails
on the end of each joist.

Two léd or 3' x 131" natls
on the end of each joist

Two 16d or 3" x 131" nails,
toenail outside of each
joist info double plate.

Do not let the joist stick out past
the wall more than 6.
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Six 16d nas or
3 131" naisor
8 common ek,

2-one side
1-ofherside

3-into double plate
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16d nails or 3" x 131" nails at Three 16d nails or 3" x .131" nails
24" 0.C. along top and bottom, atends and at each splice.
staggered on each side of each layer.
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Drill oversize holes
toassistin
installation.
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Approximately ¥
truss length

NNNA

Tag fne Truss spas less them 30

Lifting devicss should be connected to the truss top chord with a closedHoop attachment sing matericls
such asslings, chatins, cables, nylon stiapping, etc. of suffcient strength to carry the weight of the fruss
‘Bcrh truss should be set in proper position per fhe buikding designer's framing plam and held with the liting:
device untl the ends of the truss are securely fastened cnd temporary bracing s installed.
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Source; APA, The Engineered Wood Products Associction
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Framing code

IRC #

IBC #

[Fioor Framing

[Double joists under bearing partitions

R502.4

[2308.84

Bearing

R502.6

[2308.8.1

[Girders

[2308.7

[Minimum lap

R5026.1

[2308.82

[Joist support

R502.6.2

[2308.8.2

Lateral support

R502.7

[2308.8:2

Brdging

R802.7.1

[2308.65

[Driling and notching

R502.8

[2308.6:2

[Framing around openings

[R502.10

[2308.6:3

[Framing around openings - seismic

[2308.11.33

[Wall Framing

[Stud size, heightand spacing

R6023

[2308.9.1

R602.3.1

1BC-2308.9.1

[Cripple wall stud size

[R6029

[2308.9.4

[Cripple wall connection

[2308.11.32

1BC-2308.11.32

[Double and top plate overiap

R60232

[2308.9.2.1

Driling and notching

R602.6

[2308.9.10

R602.6(1)8(2)

[2308.9.11

R6026.1

[Headers

R602.7

R502.5(1)8(2)

R602.7.2

1BC-2308.9.586

[Fireblocking

R6028

157

[Wall bracing

[R602.10&11]

[159-185

RE02102-

R602.112

[2308.9.3

1BC-2308.9 3&(1)

[Braced wall lines.

[2308.3

[Anchor bolts

RE0211.1

[2308.33

R602.3(2)

[2308.6

[Plate washers.

RE0211.1

[2308.12.8

Rafter Framing

Ridge board and hip & valley rafters

[2308.10.4

Refter bearing

Driling and notching

[2308.10.42

Cateral support

[2308.10.6

[Framing around openings.

[2308.10.43

[Roof tiedowns & wind upift

[2308.10.1

[Rafter connections

[2308.10.4.1

[Cefling Framing

[Ceiling heights

[Ceiling joist Iapped

[Ceiling joists bearing

[Ceiling joist connectors

[2308.10.4.1

453

[Ceiling framing

[2308.1

489

IC-2308 10 2(1)3(2)

‘Compiled by the quthor from the International Residential Code, copyright © 2009. The 2009 International
‘Residential Code s a copyrighted work of the International Code Coundil
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For weights of HF multiply by 77 2765

[ T 2858

For weights o SP multiply by 1.0 2905
038

3126
“This welght chart 13 good resource L6
when you need to determine what size 3306
‘boom truck or crane you will need to
set your glued-laminated beams

I
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Corect

Provide ¥ minimum cir
space between wood
and masonry surface.

Wiong.

Spliting

Notching at ends of beams
com cause splitting ot inside
comer. A notch at the end of
aglulam beam should be
checked by the engineer
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‘Ihtee 16d common nais
otfour 3'x 131" natls
through rim jost

Tywo 16d nails, or

3% 131" nails

toenl, One on each
side of joists
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Connection # 1

Hip tafter length = 17-8}4&"
Connection #1 (close-up) Hip Run

10 common 1un +10' common layout =
/ 1411} uncdjusted hip .
Top adjustment = - Yaof ridge at 45" =
7z 1" Gor 2 x ridge)

‘Adjusted hip run = 14- '~ 1}ie'=
ray

Overhang Run
2 commen run & 2 common.
Tayout = 29 15/¢” unadiusted
overhangrun

Bottom adljustment = Y of fascia
at4s®

For 2 x fascicr= 2"

Hip Rafiter Run
= Hiprun + overhamg mun = 14°5/5"
+ 2T = 16878

Hip Rafter Length

Hip tafter un (16-8747) x 1061 = 176"
Hip diagonal percent from Diagonal Percent
Chert.

‘Adjustlength for hip tafter before finding hip rater length.
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Joist framed into girder must be
supported by framing anchors or
2 2 or bigger ledger
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Tepriae ‘Double plate

Two 8d nails at stud infersections.
45 degress is the best angle.
Cross five studs if possible.

Two 8d common nails
or 3 x 131" nails
each stud

Stud

1 x 4letin brace

Bottom plate
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[Truss Framing

[Truss bracing

R802.10.3

[2303.4.1.2

[Truss alterations

R802.10.4

[2303.4.5

[Attic Access

[Attic spaces

R3117.5

10095

R3T1.7.1

[1009.1

R3T1.74

10094

R3T1.7.2

1009.2

R3T1.7.91

1009.9

1009.8

R311.7.7

1009.12

R311.8

[sect. 1010

[Ventilation

[Attic

[Under floor

[Roof

Nailing

R602.3(1)

230491

1BC-2304.9.1

[Sheathing nailing

R602.3(1)

230492

1BC2304.9.1

[Prevention of Decay

Pressure treated

Ra17

2304111

Pressure treated joists, girders & subfioor

[2304.11.2.1

Pressure treated framing

[2304.11.2.3

Pressure treated sleepers & sils

[2304.11.2.4

[Girder ends at masonry

[2304.11.2.5

[Pressure treated post & columns

R317.14

[2304.11.2.7

[2304.11.4.1

[Pressure treated laminated timbers

2304113

Pressure treated wood contact with ground

[2304.11.4

[Pressure treated wood structural members

R317.15

[2304.11.42

2304115

[Termite protection

ftermite protection

2304116

ftermite probability map

R3012(6)

[Miscellaneous

[Wind limitations

[Seismic limitations

[Minimunn fixture clearance bath & shower

Framing around flues & chimneys

[SIPs (Structural Insulated Panel) Walls

[Safety

[Safety

33

[567

[Safeguards

33

67

‘Compiled by the author from the International Residential Code, CopyTight © 2009. The 2009 International
‘Residential Gode s a copyrighted work of the International Code Council
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4 x 8orb x 8 Header 4 x 10 0r 6 x 10 Header

4 x 12 0r 6 x 12 Header
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Hip Ratter with Square End Cut
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I distamce from becaing
pointto header joistis
‘more them 3, then timmer
joit should be doubled.

Itheader joist s
gredter than 6,
use hemgers.

‘Trmmer joist

i
Tt pist i more:

than 12’ use framing
amchors or 2 x 2 ledger.

It header joist i more tham
4, double header foist and.
double trimmer joist,






OEBPS/images/f027-02.jpg
Joist

Braced wall panels nailed with same pattern cs bearing walls.

Bearing Walls
Three 16d nais or 3' x 131" nails
per stud into each joist. If wall rests
on aim joist or blocking, place
third nail ot center of joist space:
and nail into rim or biock.

Nonbearing Walls
One 16d nail

shedthing it ecch oist or
two 3'x 131"info
each joist.

Subfioor
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Bearing Walls

Three 16d nails

or 3 x 131" nails

into each joist.

I wall sits on a rim joist

or blocking, place third nail
at center of joist space

and nail into rim or block.

Bottom plate

Joists at 16" O.C.
(on center)

Nonbearing Walls
One 16d nail

into each joist or

two 3" x 131" info
each joist.

Joists at 16" O.C. (on center)
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Bearing Walls
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ot \u ed 500
Ay 0
spedi

One 21 concrete nal at 16'0.C.,
orat every stud.

‘When anchor bolls cue used to
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or3* x 131" nails maximum
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Note: A 16d (3 1/2"  .135)
nail will profrude 1/2°
beyond a doubled 2x. This
sharp nail point can be a
‘hozond. Nadl at slight angle
fo prevent profrusion.
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Step 14.
Nt the end stud fo set the 1eveal in the middle of

the wall where the two walls join. The reveal

in the middle of the wall should be the same
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Set double plate.
Moke sure top plates are down tight to studs,

* The revealis the amount of space on
the cormer stud of a wall after
‘cmother wal i joined to i,

Double plate

Step 15.

‘Nail watlstogether,
‘and nail botiom plate.

Botiom plate
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Ioist Sizes

Toists D depth) V (flange vidth)
T110 " 11778, 14 JETY
11210 " 11778, 1% 16" 21716
11230 " 1778, 14, 16" 25/16"
TI1360 18 25/16'
TII560 ¥ 3172
TII560D 18, 20', 22, 28" 3172
L7120 Plus 11778 1" 212"
P32 Plus 11778, 1% 16 212"
LI 42 Plus T17/8", 14, 16', 18", 20, 220 24" {3172
3 12,16, 18", 20°,22', 24" 211"
s 117/ 14,16/, 18 3172
GrI20 912 1178, 14" ETY
G40 11778, 14" 25/16"
Grles 12,16" 278"
GPI90 3172
Wi 1178 14" 212"
Wieo 12,16" 278"
Wiso 14,16" 3172
RERT20 EEERVEIATY JETY
REPTA0 11778, 1% 16" 25/16°
REPLT0 11778, 14, 16" 25/16"
REPIO0 17, 16" 3172
REPT400 11778 1% 16 21716
REP405 11778, 14, 16 212"
REPI 605 11778, 14 16 212"
BCIS000 17 11778 1”
BCI6000 18 11778, 1% 16"
BCI6S00 18 11778, 14, 16"
BCI6020 10,16°
BCI9020 1178, 14,167, 18,20°
AIS 140 912" 11778 212"
AIS20 11778, 14", 16" 212"
AIS25 11778, 14°, 16" 3172
AIS2S deeper |18, 20", 22', 24" 3172
Red-145 912" 1178, 116" ET
Red-165 1178, 130" 212"
Red-190 178, 3172
Red-190H 3172
Red-190HS 3172
B
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Tension tie welded to hinge connector.
Holes in tension tie must be vertcally slotted.

Spliting

Tttension te i welded to hinge
connector and holes cre not sotted,
shiinkage ccn couse spliting.
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Steel bearing plate

Contact with concrete exposes
untrected wood to decay.
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Equipment Schedule Operation Lubrication
Worm-<irive saw First of every Heavy<uty
month Checkoll saw lubricant
Noil guns Each day
before using oil Gunail
Compressors Before using 30-weight
every day Checkoll non<etergent
Every Empty air and
Friday chain tanks
First of Check air-
ecch month intatke flter
Every 30-weight
month Change oll non<etergent
Electric First of Test cords
cords each month aolor code
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(See previous section)

Lengthof overhang
(Find in scrne memner s rafter)
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on next page.

Buiing line.

Mok tail cut
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Set spesd square to H (which i given on plans).
H = the cmount of rise per foot of run.
This speed squcte, as am example, s set toH = 4.

12
Showm on plams ke this: 4T~ Usucily shown on elevation sheet above the roof.
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Weight Per Lineal Foot

GLB Width | 342" 5" | 54/4" T

[#0f2¢s  GLB Depth

4 612" | 698 | 767 | 805 108
5 818" | 623 959 | 10.1 134
6 934" | 748 | 115 | 121 6.1
7 M3 | 872 | 134 | 141 188
8 13" 997 | 153 | 164 | 215
] 1458 | 112 173 | 181 | 242
10 125 | 194 | 201 | 268
11 187 | 214 12 | 205
12 15 23 242 | 322
13 249 | 262 | 349
1 269 | 282 | 376
15 288 | 302 | 403
16 307 | 322 43

17 326 | 342 | 456
18 346 | 362 | 483
19 365 | 382 51

20 587
21 564
22 59.1
23 61.7
2 644
25 67.1
2 | 4214" 698
27 a3

28 45172"

2 LAY

30 48-3/4"

31 50-3/8"

2 52"

138
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242
276
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338
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Set sarw at 90" amdl cut,
atter using the Common scale

on the speed seuare to menk the raftr.

Set s at 45° and cut,

Set sarw at 45 and cut, ater using the Comnmon scale
atter using the Common socle on the speed seucre to mark.
on speed squcne to merk the rafter the rafter

Setscrw at 90° andl cut,
Set scw at 45° and cut, after using the Hip-Vad scale affer using the Commen sccle
on speed square fo etk the tatter on the speed scquare fo menk the rafter.
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Single joist blocks — 14//x*  Singe jist blocks — 227/
Lapped joist blocks — 127/¢' Latpped joist blocks — 207/
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Height of Temporary Ridge Board Support

Length phumb
from birds-mouth
seat cut

Height of temporary ridge support =
Riss + length of plumb from bird's-mouth seat cut
~ vidth of eiling joist
~ thickness of temporary sheathing
- ridge bocad width
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Forklift Center of
Gravity

Stable because center
of gravity isinside the
stabilty triamgle.
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Trimmer joist
Double if header joist is more than
4£'long or if header joistis more.

thon 3' from frimmer joist bearing:

Tail joist
1 12" or longer, support with

"Hoader joist framing anchors or hangers.

Double if longer than 4'

I longer than &', support with

framing anchors or hangers.

Three 16d common nails
or four 3 x 131" nails
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Forklift Center of Gravity

Stable because center

of gravity s within
stabiity triangle,
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‘Three 8 common (214" x .131) or
three 3 x 131 nails, two on one side and
one on the opposite side.

Three 16d common nails
orfour 3 x 131" nails
into each joist
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Chalk line 1% in on joit from outsice of wail,

Double plate ‘This space allows for the tim jokt.





OEBPS/images/f087-01.jpg
Nal two 16d comrmon nedls or
three 3z 131" nails through
1tidge board into rafter

Toenail when necessary.
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B.Framing-Square Rafter Method
Steps
1. Find pitch of roof from plams.
2. Find pitch on fremningrsquere inch line,
3. Find multiplicetion factor below pitch number.
4
5.

Find run of rafter amd ruliply by rutiplication factor,
Sublract ¥ thickness o ridge board to determine the rafter
length.

Exampl: 12
Let the pitch be 4] amd the run be 10

Step5= 1265~ %' = 125.75" rater length

Rter Tedl Length for ovethamg i found using the scne method
asfor the ratter length, except that Step 5 (sublraction for ridge
board) is eliminated. The rafer tel length is then added fo the
xafter length to produce the tatter tal cut length.

¥Ridge
ocnd width

2 Ridge bocnd
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Example: Finding Rafter Cut Length

Rafter Length: Let the pitch be 42and the building width be 20
and the ridge board be 114" thick.

Step 1: Run =1(20) - % (1%") = 9-11%"
Step 2: Rise 42 x 9-114%"

Step 3: Rafter Length

(119.25 x T19.25) + (39.75 x 39.75)
+/14,220.56 + 1,580.06

V580062
= 12570
=125 1)
Rafter Tail Length: Let overhang be 2' and fascia be 134",
Step 1: TRun S = 110
Step 2: TRise
Rafter Cut Length = 125 16+ 2316

=149 3/s"Step

Step 3: Rafter Tail Length =/(7.49 x 7.49) + (22.5 x 22.5)
\/56.10+506.25

NEAS

371

=23t

“TRun = kength of a horizontal line from the buildings exterior wall to the outermest point on
the fascia (overhang distance). (See diagtam on page 76

‘Thise = Amount of vertica ise in the length of TRun.
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Foundation line

" String dry lines at these points
(reference lines).

T
Diagonal measu%eck.
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Anows indicate direction to move reference lines to
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Methods for Finding Common Ratters

A Pythagorean Theorem D. Chalking Lines Dupl.u:ahon Method
B. Framing Square Ratter Method E. Computer Software Method

C. Framing-Square Stepping Method
F. Diagonal Percent Method
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Hip jack rafter

Hip rafter
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Rise Percent
RP = Rise Percent = Rise divided by Run = Rise/Run

Diagonal Percent T

DP - Diagonal Percent = Diagonal divided by Run = Diagonal/Run

Diagonal
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Top of wall

Top and double plats
SH = StudHeight
TRD = Tramsit Recrding Down ‘
TRU = Tremsit Receling Up Fe
B = StudBase
:
:
:
Tramsit recding :
from floor :
Foundation
— o
SH=TRD +$B
SH=5B-TRU
Steps

1. Set the bottom plate,

2. Find 5B (stud base) by looking on the plans for height of
wall; hen subltact the height of the “Tremsit reqding from
floor* andi the 3" for top and double plate.

Job Site Worksheet
TRD S8 - sH
SHI
SH2
SHY
SHL
SH
SHG

S S e e
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Rake Wall Beginning Stud Height

Comerstud.
not shown
for clarity

Double plate
Top plate

395" example

Top of beginning stud

Top plate
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D= Distance from
start of rake wall
H = Height of stud
to short point

L = Layout point
for studs to short
point

BH = Boginning
height of rake wall

H=(DxRP) + BH

1

RP-Rise | DP-Diagonal SAW
Percent |Percent | ANGLE

1.00 450
1.01 950
14.00
1850
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D = Distance from start of rake wall | Wall location

H = Height of stud to short point | (RP)-Rise Percent =

Layout point for studs to short point | Wall Type =

BH = Beginning stud Height = Length of top plate long to short =
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tobe Ji¢ higher than
the Ipists to suppert
the locxd,

Used to support loads from above.
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Backer block uptightto
top flange for top flmge
hangers

Backer Block tightto
bottorn flamge for foce-
‘mounted hangers,

Fillor blocks between the

‘webs of adjacent Ipists
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Nailtoo long
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Hamger needs to be tight against header or
backer block.
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Incorrect: No support Hangersupports top flange Wb stffeners support Loist
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o prevent squeaks, hold hanger away from steel,
but generally not more then % awary (distamce
depends on plate thickness),
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Racking Brace

)

I

Use crowbe 16 rack biace and.
wall, Turn btace cound if wall
needs to be racked in other direction.

Two 16d nails
into bottom plate once
the wall i plumbed.

Do not let brace protrude
above double plate.

Two 16d nais
in top plate.

One 16d nail
in centerif it s
becting vl or exterior
el
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Beveled web stffener
ach side of Hoist

Bird's mouth cut must not
overhang inside face of plate
50 that Hoist fange becrs fully
onplate.
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