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Introduction
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Adding a deck improves the livability of your home because it adds value to a living space. Think of a deck as a room without walls, one that makes the outdoor space more usable and beautiful while providing a transition from the comfort and security of a home’s interior to the sunlit natural attraction of the great outdoors. Decks are also wonderful solutions to challenges presented by the terrain, such as thickly shaded, woodsy locations that would not support a vegetable garden or steep slopes that might otherwise be unusable.

Mostly, though, a deck is a stage. It’s the platform on which you can engage in your favorite outdoor leisure activities, from barbecuing to dining al fresco, to hot tubbing and stargazing. Simply put, any deck increases the ways in which you enjoy your home and property.

Building a deck that does just what you want it to do begins with a simple assessment of the space where the deck will be placed. That’s just where The Complete Guide to Decks starts. The next section of this book will help you begin choosing just the right deck for your yard and preferences. You’ll first need to determine what restrictions your site imposes and figure out just what size, orientation, and shape best suits your yard, house, and personal relaxation style. Inevitably, this will involve setting a budget. All of that will lead to the most enjoyable part of the project: actually designing the deck. You’ll find guidance through each of these steps in the section covering planning and design.

Taking that design from sketch paper to actual structure is where things get more complicated. That’s why The Complete Guide to Decks leads you through code considerations, material options, and other concerns, such as buying and building green. Even if you’re not building the deck yourself, knowing these things will pay off in the long run because you’ll be able to confidently communicate with contractors and other deck-building professionals from a vantage point of knowledge.

That’s also why, regardless of what role you want to play in the process, you should read through the sections on deck projects and deck plans. You’ll learn a lot about the different ways in which decks are equipped with different features such as low-voltage lighting, the right way to build-in seating, and how to prevent deck failures down the line. The book closes with some simple fixes for common deck problems.

All along the way, you’ll enjoy detail-oriented photos to show you how things should look when done properly, and many that will simply serve as inspiration for what you want your own deck to look like. Keep The Complete Guide to Decks on hand as a reference and you’re sure to wind up with a deck that serves as a perfect, custom-made outdoor room for you, your family, and friends.
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Gallery of Inspiring Decks
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Building a deck is all about choosing the correct options for your situation. And considering the profusion of decking materials, the incredible variety of surface appearances and finishes, the amazing number of features that can be added to modern decks, and the innate flexibility of deck design to conform to even the most unusual yard topography, it should be clear that deck design is limited only by the boundaries of imagination.

However, just starting with a blank piece of paper can be a daunting challenge. A small or large deck? One, two, or three levels? Built-in seating or movable furniture? All of those questions and more need to be answered if you are to create the deck of your dreams, and one that serves all the purposes you hope it will.

Getting started, it always helps to view examples of successful decks. Seeing what others have done to answer their aspirations is a sure way to spur your own creative juices. That’s the point of this section. Although these pages may not contain exactly the perfect deck for your yard, home, and family, you will find a range of decks representative of the potential options at your disposal. These should inspire flashes of brilliance in designing your perfect outdoor structure.
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Multilevel Decks
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Make your deck more interesting and more useful by creating activity areas in different parts of the deck. The upper area is used for dining and entertaining, while the lower level extends the living space inside. Placing one area at ground level means the deck does not need a railing, opening up the design.
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Take advantage of a slope with a cascading, multilevel deck design. The redwood used in this deck is a traditional choice because the wood’s appearance fits perfectly into the naturalistic surroundings.

NOTE: Many localities require a guard or railing behind built-in benches. Check with your building department.
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Planning is crucial to using every part of a multilevel deck to its best advantage. Building a tiered deck involves a lot of expense, so it pays to put careful consideration into the planning phase. Make sure you identify what activity each level of the deck will accommodate. The layout should also be logical. Here, cooking is done nearest the kitchen, with a social area down one platform. A hot tub is positioned at the bottom, level with the pool.
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Walkout Decks
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Look to an inside corner as the ideal location to nestle a quiet, cozy walkout deck. Landscaping may be used around the deck to help it blend in with the house and yard. Use skirting as the builder did here to hide an unsightly supporting structures and blend it even more into the home itself.
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Curve the borders of a walkout deck to make it a much more interesting feature. This deck not only offers eye-catching good looks with the double-curved front edge, but the curving shape is also replicated in darker accent boards run throughout the deck. It’s a beautiful way to dress up what could have been a fairly plain outdoor platform.
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Jazz up a single-level walkout deck by designing it with an unusual shape. The shape of this outdoor entertaining area adds a little zest to a staid home design, and using white rails and lattice ties the deck in visually with the siding of the house—a technique that can be used with any deck.
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Pool Decks
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Disconnect the deck from the pool to maintain a platform for keeping watch over watery fun. An elevated deck like this one can be a lovely complement to a pool, especially with the shaded refuge of a pavilion where swimmers can take a break out of the direct sun. As a bonus, parents can keep a watchful eye on children playing in the pool while still relaxing in dry comfort on the deck.
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In some cases, it makes sense to combine the pool and the deck into one outdoor living area. Here, the outdoor space is in full view of those in the house thanks to the large sliding glass doors. It’s what designers call bringing the outdoors in. The wood decking forms a transition between the indoor rooms and the outdoors.
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Spa Tub Decks
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Even a relatively small and simply designed deck can be divided into distinct activity areas. The spa forms one area that is separated from the dining and cooking space at the far end of the deck. The built-in benches help tie the two areas together.







[image: image]


The owners of this house wanted a private spa and deck space off a lower-level bedroom, but they also wanted a deck off an upper-level living area. Cedar glulam (glue laminated) beams and joists give the overhead structure the feeling of an arbor rather than the underside of a deck.
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Supplement your spa tub. A spa tub can be an amazingly social addition to your deck. Even if visitors don’t feel like getting wet, they can interact with bathers in the tub. That means the feature can become the centerpiece of a party—so it’s a good idea to design the deck with areas that take advantage of the tub and create interaction across the deck. Note how this spa tub is not actually resting on the deck itself: it is sited on top of a poured concrete pad that is not connected structurally to the deck. Locating a spa tub on a deck requires considerable reenforcement of the undercarriage and is not a recommended DIY project.
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Railings and Stairs
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Order your curved railings–no fuss, no muss–from composite manufacturers. Composite and other synthetic materials can be formed to many different shapes, opening up the possibility of ordering a rail like this one ready to assemble. The possibilities for including curves along the edge of deck have never been greater.
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Opt for metal tube balusters if you want a distinctive look that is relatively easy to assemble. You can choose from the enameled metal shown here, copper, iron, aluminum, or stainless steel. Add white posts and rails to set off the distinctive balusters.
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Color your railings and stair treads to go with your deck. The potential inherent in synthetic decking materials includes the possibility of railings colored to meet your specifications. Here, a golden-brown railing perfectly complements the light-colored deck and adds a handsome monochrome element to the entire structure. Although not every color in the rainbow can be crafted in composite or vinyl railing, consider the possibility of unusual hues for a bit of flair.
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Most decks have balusters and rails in one form or another, but why not switch it up and try a lattice design for the safety railing? Here, the color complements the darker gray top rail. You can construct your own lattice panels or buy them ready made. They are available in both plastic and natural wood.
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This deck offers amazing views of the surrounding area, and because it is built in California, it has to meet stringent earthquake engineering requirements. Some of the railing uses the same type of siding as the house to tie the deck back to the original structure. The open powder-coated steel grid accentuates the views.
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A well-designed walkout deck gets a boost from a series of wide, almost platformlike, steps that lead down to a lower level. Built-in low-voltage lighting in the step risers increases safety and adds points of interest at night.
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All-metal railings are becoming increasingly popular. Here, the gray and black of the system works well with the color of the decking. And the open design does nothing to obstruct the breathtaking views.
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Built-in Features
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Plant a design feature on your deck. These composite planters were made to be paired with the cross-brace, legless benches. Built-in deck planters can be simple or ornate, but bringing flora onto the deck is always a great way to integrate the manmade structure into the surrounding landscape.

NOTE: Many localities require a guard or railing behind built-in benches. Check with your building department.
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Decorate with an overhang that will draw all eyes up. Pergolas are some of the favorite high-end features to add to a deck. They help define an area of the deck—in this case, a cooking and dining area—and make a huge style statement. They are also adaptable. For instance, you can cover a pergola such as this with fabric “sails” to create a shaded area in an otherwise sunny deck, or even install fiberglass or Plexiglas panels to create an all-weather safety zone.
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Add a gazebo for a stunning visual that creates a highly usable outdoor room. These are significant elements to build into a deck, but manufacturers offer complete kits to make the construction somewhat easier and more predictable. Whether you use prefab or custom-build your own gazebo, they are ideal features on medium to large decks.
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Built-in Seating
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Plan seating into the deck design. Not only do benches serve an incredibly useful and practical purpose, but they can also be stylish focal points. The slotted-seat versions here are popular—in straight runs or the more engaging angled form featured on this deck—because the construction allows for free flow of air and moisture, preventing mold and other detrimental conditions.
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Turn to a straightforward, simple bench design for easy-to-add deck seating. The bench can create a visual break at the edge of a low deck as well as introducing a comfortable place to rest. The bench in this case was built from prefab brackets that attach to the deck and make building the benches a quick and easy process. See here to here.
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A low wall on an upper level serves as the back of built-in seating on a lower level that is three steps down. The end tables provide valuable set-down space, and they echo the planters on the upper level.
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Deck Planning + Design
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Building a deck requires many different stages, and none are more important than the planning and designing stages. Get this part right and you are well on your way to building the deck that enhances your outdoor living space, is attractive, and is safe. And a well-designed plan can help you avoid costly, and potentially dangerous, mistakes down the road. To put your best foot forward, plan to spend time at the beginning of the project at a desk developing a thorough plan.

As you begin the planning process, keep in mind that your deck needs to satisfy four goals: it should meet the functional needs of your household, contribute to your home’s curb appeal and property value, fit your project budget, and satisfy local building codes for safety. This chapter will help you familiarize yourself with all four goals so you can build confidently and correctly, the first time.

You can design your own custom deck, but there are also many sources for ready-made deck plans, including some in this book, as well as other published deck plans. You may be able to find the perfect deck for your home without designing it from scratch or by making minor modifications to these plans.

In this chapter:


	Evaluating Your Site

	Deck Building Codes

	Determining Lumber Size

	Understanding Loads

	Developing Your Deck Plan

	Working with Building Inspectors







[image: image]


Evaluating Your Site

In many cases, the deck you end up with will depend a great deal on what you start out with. A deck will be affected by sunlight and shade, prevailing winds, and seasonal changes. Those natural factors will influence how and when you use your deck. There are other site-related issues to consider as well. An on-grade deck will reduce the size of your yard–which may or may not be an issue, depending on your desire for a garden, lawn, or play area. A raised deck could be perfect for entertaining friends, but it could also create unwanted shade in a flowerbed or darken a nearby living space.

The size and layout of your property will also impact your choice of a deck site. You may need to build a multilevel deck or a long run of steps to reach the ground of a sloping yard. Will your proposed deck site require you to remove a tree or two to accommodate it, or will you simply build around it? A tall deck could give you new vistas on the neighborhood, but will it encroach on your neighbor’s window privacy or put you dangerously close to power lines? These are all factors to keep in mind when settling on the final location of your deck. Make sure the benefits of your deck site outweigh any compromises you may need to make.
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The location of your deck is often dictated by the design of your house. In this home, the main living areas are a few feet above the yard level. The short posts raise the level of the deck so that it is easy to reach from the family room inside the house. However, you’ll usually have more than one site to choose from, so consider all the options before you commit to a final location for your deck.
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Accommodate severe natural yard topography, such as a steep slope, with your deck design. Often, a multilevel deck is the best solution to a sloped yard. You can also use a long staircase with a landing to navigate the vertical rise.
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Before you build a second-floor deck, consider whether your site will compromise your or your neighbor’s privacy, place you too close to power lines, or shade areas of the yard or windows beneath.
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Make room for nature. The more your deck blends with the surrounding landscape, the more natural and beautiful it will appear. Incorporating a tree ring into your deck design is one way to preserve nature, but limit the use of rings to trees that have achieved mature size.
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Design a deck to the best advantage of other notable built-in features such as swimming pools. These elements will always influence how you position, site, and construct your deck.
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Deck Building Codes

Building codes have evolved and become more stringent in recent years. And deck building codes are no exception. There is good reason for this because an improperly constructed deck can be a safety hazard, eyesore, and can even devalue your home. That’s why any deck project should begin with some research into local codes.

Although codes will vary from place to place, most are based on the International Residential Code. Talk to your local building department; most will supply a list of relevant deck-building requirements for your area and will answer questions you might have about compliance on your particular project. If you’re using a contractor to build your deck, make sure he or she is up to date on the latest codes. For more information on deck codes and good building practices, go online and download a free PDF copy of “Prescriptive Residential Deck Construction Guide” published by the American Wood Council (See Resources, here). It is not the actual building code, but many code requirements are based on this publication.

The following pages show examples of code-compliant building details. This is by no means comprehensive. Always remember that your local building department and its inspectors have the last word on code requirements.
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Ledger flashing (usually metal or reinforced plastic) must be positioned according to code—wrapping over the top of the ledger and under the building paper and siding—to prevent water from infiltrating between the ledger and the wall. Many codes require flashing between the ledger and wall as well.
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Post-footing diameter and depth are essential for proper deck support. The requirements differ from locality to locality based on frost level (the footing should be poured below frost level). Be aware that requirements for minimum footing diameter have become more stringent in recent years; footings that support important structural members, such as beams, often need to be 12" or 18" or even wider in diameter. The 8-in.dia. concrete tube forms you see at the building center are best reserved for fence posts.
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Beam overhangs or “cantilevers” are strictly regulated by code and vary depending on the type of wood and thickness of the beam. Generally, the cantilever should not exceed 1" in length for every 4" of joist span. Your local building inspector will have a table of allowable cantilever amounts based on joist depth, species, and spacing.
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Railings are required by local codes for decks more than 30" above the ground and must usually be at least 36" in height. Bottom rails must be positioned with no more than 4" of open space below them. Balusters, whether vertical or horizontal, can be spaced no more than 4" apart.
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Stairs must be at least 36" wide, although 48" is preferable. Vertical step risers should be a maximum of 7¾" high—if left open, the opening must not be greater than 4". (Risers are incomplete in this photo.) Treads should be a minimum of 10" deep. Variation among risers, or among treads, should not exceed ⅜". Railing tops should be 34" to 38" above tread nosings, and a grippable handrail is required for stairs of more than four treads. This staircase, as shown, is incomplete: any staircase with three or more steps must have a graspable handrail (see here) and a landing area that is the full width of the stairs and at least 3' from front to back.
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Beams must either sit on top of posts in an approved post cap or be notched into a post that is at least 6 × 6. Either 4 × 4 or 4 × 6 lumber can be used for posts 8' high or less (measured to the underside of the beam). Longer posts must be 6 × 6.
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Beam assemblies. Built-up deck beams (two or more pieces of dimensional lumber are attached face-to-face) must be fastened together with staggered rows of 10d galvanized nails or 3" deck screws, spaced 16" on center. Beams of three members must be secured from both sides. Exterior construction adhesive is also recommended for the built-up beams.
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Deck footing sizes vary and are calculated based on both the load of the deck and the makeup of the soil. Local codes usually specify a formula for calculating post-footing sizes, but bigger is better. Posts can be connected to footings with a post base hardware or sunk into the concrete of the footings. (Generally, a post base is preferred because it eliminates ground contact that can cause the post to rot).
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Ledgers and concrete walls. Ledgers fastened to solid concrete must be attached with bolts and washers driven into approved expansion, epoxy, or adhesive anchors.
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On conventional platform-framed houses, ledgers may be attached directly to the rim joist (also called band joist) with galvanized lag screws or high-strength, self-tapping ledger screws (see here) driven in a staggered pattern. On larger decks, additional lateral load connectors often are recommended or required. These connectors secure the outer joists to joists inside the house via a threaded rod. If your home is built with floor trusses or with joists that are parallel to the rim joist, alternate connection methods are likely required—check with your local building department.
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Ledgers may not be attached directly to hollow-block foundation walls. This is a new restriction in many areas that previously allowed ledgers to be attached to hollow-block walls with lag screws driven into metal or epoxy anchors.
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Notching posts for attachment to a deck joist is no longer allowed. Through-bolts that penetrate the entire post and the joist and are secured with nuts must be used instead. For the most secure attachment, use a metal anchor attached to a perpendicular joist (see here, lower left).
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Stair lighting. Deck stairs must be illuminated at night from a light located at the top of the landing. The light can be switch-controlled from inside the house, motion-controlled, or used in conjunction with a timer switch.
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If your ledger installation area is interrupted by a chimney chase, bay window, or other permanent obstruction, you may frame around that obstruction. The opening generally requires a triple joist on each side. A double or triple beam must be hung between the triple joists (it may not be connected directly to them) at a distance of no more than 3’ from the ledger. The ends of the ledger must be secured to the house framing with bolted connectors.
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Rim joist connections. Attach rim joists to the end of each joist with a minimum of three #10 × 3" exterior wood screws. Secure the decking to both the rim joist and the perpendicular joist using the same deck screws.
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You may toe nail joists to a beam only if the deck is attached to the house. Best practice is to secure joists to the beam using a hurricane clip.
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Install staggered fasteners on the ledger board using spacing specified in the table below.
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 LOCATION OF LAG SCREWS AND BOLTS IN BAND JOISTS AND DECK LEDGER BOARDS








	

	LEDGER




	TOP EDGE

	≥ 2"




	BOTTOM EDGE

	≥ 3/4"




	ENDS

	≥ 2" & ≤ 5"




	ROW SPACING

	≥ 1 5/ 8" & ≤ 5"




	 




	

	DIMENSION LUMBER BAND JOIST




	TOP EDGE

	≥ 3/4"




	BOTTOM EDGE

	≥ 2"




	ENDS

	≥ 2" & ≤ 5"




	ROW SPACING

	≥ 1 5/ 8" & ≤ 5"
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 DECK LEDGER ATTACHMENT USING SCREWS OR BOLTS







	 
                        	CONNECTOR SPACING O.C.


	JOIST SPAN
                        	1/2-inch lag screw with ≤  1/2-inch sheathing


	≤ 6 
                    	30"


	> 6  & ≤ 8 
  	23"


	> 8  & ≤ 10 
 	18"


	> 10  & ≤ 12 
	15"


	> 12  & ≤ 14 
	13"


	> 14  & ≤ 16 
	11"


	> 14  & ≤ 18 
	10"


	 

	 
                        	CONNECTOR SPACING O.C.


	JOIST SPAN
                        	1/2-inch lag bolt with ≤  1/2-inch sheathing


	≤ 6 
                    	36"


	> 6  & ≤ 8 
  	36"


	> 8  & ≤ 10 
 	34"


	> 10  & ≤ 12 
	29"


	> 12  & ≤ 14 
	24"


	> 14  & ≤ 16 
	21"


	> 14  & ≤ 18 
	19"


	 

	 
                        	CONNECTOR SPACING O.C.


	JOIST SPAN
                        	1/2-inch lag bolt with ≤ 1-inch sheathing or ≤  1/2" sheathing and ≤  1/2 inch stacked washers 


	≤ 6 
                    	36"


	> 6  & ≤ 8 
  	36"


	> 8  & ≤ 10 
 	29"


	> 10  & ≤ 12 
	24"


	> 12  & ≤ 14 
	21"


	> 14  & ≤ 16 
	18"


	> 14  & ≤ 18 
	16"




The above are requirements specified by the International Residential Code for decks with a live load of 40 pounds per square foot (psf) and a dead load of 10 psf, which is the minimum. Decks engineered for heavier loads, such as those that must hold snow during the winter, will have different requirements. Consult your local building department for specific requirements in your area.
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Ledger boards should be pressure-treated lumber that’s at least 2 × 8 in size. The ledger board should be the same width as the joists that will be supported by it.
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Use the correct-size galvanized steel or stainless steel joist hanger. Attach the joist hanger using the fastener specified by the hanger manufacturer. Install a fastener into every round and oblong hole in the hanger.
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One way to attach a beam to a 6 × 6 post is to notch the post and secure the beam using ½" diameter galvanized steel machine bolts and washers. Or, you can mount beams on top of posts with galvanized post cap hardware.
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Joists may not be attached to posts with through bolts, even when mortises are cut into the posts to house the joists.
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Cut stringers (top) should be supported every 6'. Solid stringers (bottom) should be supported every 13' 3".
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Stair stringers require metal hanger hardware, not only nails or screws, when they are attached to a support member.
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Deck guard support posts should be secured using attachment hardware or wood blocking for long-term strength. See here to here for other attachment options.
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Bracing between the post and beam on freestanding decks will reduce movement that can weaken the deck.
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Open risers have the potential to trap the head of a small child. Do not allow an open riser to pass a 4" diameter sphere. Install filler strips to reduce riser opening size, beginning with the fourth riser.
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 DOES SOIL TYPE MATTER?






Some types of soil can withstand more pressure than others. For this reason, tables that list minimum footing sizes are based on different soil types. The photos below show different types of soil. You may need to identify the soil you will be building on when you apply for the building permit. Many deck builders and building officials as-sume soil has a 1,500 psf capacity, but the latest building codes specify different footing sizes for different soils.
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Gravel and sandy gravel soils have a presumed 3,000 psf load-bearing capacity.
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Sandy soils have a presumed 2,000 psf load-bearing capacity.
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Clay and silt soils have a presumed 1,500 psf load-bearing capacity.
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Determining Lumber Size

Most decks have several major components, including the ledger, decking, joists, beams, posts, footings, railings, stairway stringers, and stairway treads. To create a working design plan and choose the correct lumber size, you must know the span limits of each part of the deck. The ledger is attached directly to the house and does not have a span limit.

A span limit is the safe distance a board can cross without support from underneath. The maximum safe span depends on the size and wood species of the board. For example, 2 × 6 southern pine joists spaced 16 inches on-center can safely span 9', while 2 × 10 joists can span 14'.

In some designs, deck beams and joists may cantilever past the beam that supports them. To comply with the building code, deck beams can cantilever one-fourth the span of the beam past the end posts. Joists have roughly the same requirement— one-fourth the length of the joist span—but recent changes to the code make some exceptions. Check with your local building department for exact requirements.

Composite, plastic, and aluminum decking all have their own span specifications, which can vary from manufacturer to manufacturer. Always consult the manufacturer’s recommendations when using non-wood decking. None of these materials are suitable for use in structural support. In other words, posts, joists, and ledgers will all be wood or, rarely, steel.

Begin planning your deck by first choosing the size and pattern for the decking. Determine the actual layout of joists and beams by using the tables on the opposite page and here as well as span charts from other sources (see here) and your local building department. In general, a deck designed with larger lumber, such as 2 × 12 joists and beams, requires fewer pieces because the boards have a longer span limit. Finally, choose the stair and railing lumber that fits your plan, using the same tables.

Use the design plans to make a complete list of the quantities of each lumber size your deck requires. Add 10% to compensate for lumber flaws and construction errors. Both lumberyards and home centers will



[image: Decking Bridging Cap Rail Top Rail Joist Hanger Ledger Joist Rim Joist Rail Post Baluster Rim Joist Riser Tread Post Stringer Post Anchor Concrete Footing Beam]


Here are the components most decks contain.
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DIMENSION + SPAN LIMIT TABLES FOR DECK LUMBER






Nominal vs. Actual Lumber Dimensions: When planning a deck, remember that the actual size of lumber is smaller than the nominal size by which lumber is sold. Use the actual dimensions when drawing a deck design plan.




	NOM
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