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Week  11

Chapter  27:  Building Decks and Porches

The textbook for this course is: Modern Carpentry, Essential Skills for the Building Trades. By Willis H. Wagner and Howard Bud Smith, Published by the Goodheart-Willcox Company Inc., Tinley Park, Illinois (2008) ISBN 978-1-59070-648-0
The second half of this textbook will be covered in this course with the first half of the textbook covered in Construction Technology I.  

Please Read Chapter 27 from pages 803-819 in Modern Carpentry, Essential Skills for Building Trades by Willis H. Wagner and Howard Bud Smith.

Introduction

Decks and porches not only enhance the outside of the house, they can add shade and increase living space, functioning as an outdoor room.  In this chapter, you will study terms associated with decks and porches and learn the basic process for building a deck, from planning and selecting materials to the actual construction.  

There are two basic types of decks:  attached (also called elevated) and freestanding.  

Figure 27-1 shows an example of an attached deck.  Just as its name implies, an attached deck has at least one side attached to the house.  The other sides are supported by posts.  The height of the supporting posts is determined by the slope of the site and how high up on the house the deck may be built.  Decks can be main floor or on tall posts allowing for second floor decks that can serve as balconies and the area under the deck as a covered patio.  Deck footings may be dug by hand with post-hole diggers or a power auger, which may have its own small gasoline engine or attached and controlled by a tractor or other power source.  See Figure 27-2.

A freestanding deck (also called grade level) is not attached to the house.  See Figure 27-3.  It is basically a platform that may or may not be located close to the house.  Because of its low height, safety railings are not required.  It does not require a foundation.

A multi-level deck is just a deck with more than one level.  See Figure 27-4.  It may or may not be attached to the house or both.  Upper levels may be attached to the house, while lower levels may be freestanding.

27.1 Structural Materials

Many different materials are available for building decks including different grades, species and sizes of lumber, treated lumber, engineered lumber, and composite or plastic materials.  There are also many choices of fasteners, connectors, anchors, and other hardware.  Railings also come in a wide variety of styles and materials.

27.1.1 Lumber

Because deck materials are subject to weather conditions, resistance to decay is a major concern when selecting lumber.  Some woods resist rot but are usually expensive.  The deck may be sealed, stained, or painted depending on the homeowner’s preferences. The chart in Figure 27-5 lists different softwood species and their characteristics.  Redwood is the most prized because it is resistant to rot and termites.  Redwood is cut from the heartwood of the tree.  All heartwood grades have the word heart in the grade name.

27.1.2 Treated Lumber

Because of the lower cost, treated lumber is used more often than redwood, cedar, or tropical hardwoods.  The most common preservative was chromated copper arsenate (CCA) and is identified by its greenish tint.  Because this preservative contained arsenic that could leach into the soil and groundwater, the EPA ordered the use of it suspended on January 1, 2004.  It may still be found in existing stock in various areas.  It can also still be used for lumber that will be used for below ground permanent wood foundations.

Other preservatives are now used including ammoniacal copper quaternary ammonium compound (ACQ) and copper azole (CA).  These treatments both leave a brownish color on the lumber.  Because of the copper content, this treated lumber is more expensive than CCA.  Because copper is corrosive, it may cause corrosion problems with some flashing and fastener materials. 

 Borate treated lumber is also available but may be hard to find.  Disodium octaborate tetrahydrate (DOT) is insect, mold, and rot resistant and nontoxic to humans and animals and is noncorrosive.  Leaching concerns have caused borate treated lumber to be used mostly in areas that are protected from weather.  However, new information reveals that this is less of a problem than originally thought.  New techniques have also been developed that better bond the borates to the wood.

27.1.3 Engineered Lumber 

Engineered wood is derived from smaller pieces of wood that are laminated or modified in some way to make them stronger and eliminate warping and shrinking.  They are stronger than comparable sawn lumber.  For decks, engineered lumber is used for beams and joists.  Some engineered wood products are not suited to exposure to weather.  

Glue laminated lumber (Glulam) is manufactured by stacking finger-jointed layers of standard lumber and adhering the layers with adhesives.  Placing different grades of wood in the laminations improves performance.  Glulam is a traditional choice.  It is pressure treated to make it resistant to rot or termite damage.  It can be curved during manufacture for use in special applications.

Parallel strand lumber is made up of long strips of parallel wood and saturated with adhesives and sold under the trade name Parallam.  Pressure treated, it is good for exterior use and is both decay and termite resistant.

27.2 Decking Materials

Treated lumber, redwood, cedar, tropical hardwoods, mahogany, and teak are now being replaced more and more with composites and vinyl for decking materials.  Many of these wood species are endangered and, if available, are usually very expensive.  The composites help save forest resources.

27.2.1 Composite Decking

Green Box

Composite decking is a blend of 30-50% recycled plastic with wood fibers or sawdust which are also byproducts being repurposed.  The wood and plastic combination is skidproof and paintable with low maintenance, no splintering, and easy workability.  Screws sink into the surface and disappear.  Some brands offer 10-20 year warranties.

Many companies are manufacturing composite decking.  Boards come in a wide variety of standard sizes and thicknesses and widths.  The boards are available plain or tongue-and-grooved and may be solid or hollow which allows for electrical wires for lights and outlets.  Composites weather to a light gray and can be painted or stained for appearance.  Some have a wood-like appearance and others have different surfaces.  They fade over time from sunlight.  Shavings and sawdust during construction should be collected on a drop cloth because they are not biodegradable.  See Figure 27-6.

27.2.2 Vinyl Decking

Deck systems made from extruded or molded vinyl plastic offer boards, rails, spindles, and fascia.  The boards are hollow with internal reinforcement for strength and stiffness and may be factory treated to resist the effects of ultraviolet rays.

27.3 Fasteners and Connectors

Many different fasteners and connectors are available for installing decks.  See Figure 27-7.  When using ACQ or CA pressure-treated lumber, all fasteners and related hardware must be corrosion resistant.  The copper in the lumber treatment will set up galvanic corrosion with steel or steel galvanized hardware.  Galvanic corrosion happens when different metals contact in a damp environment.  A weak electrical current occurs that eats the hardware and weakens the deck to the point of possible collapse.  The best grades of galvanized steel and stainless steel must be used.  The textbook gives the ratings.  Ceramic coatings are now also available to reduce corrosion.  Corrosion resistant flashing must also be used where decking adjoins.  Stainless steel or copper flashings are recommended.  Aluminum should not be used as it is highly susceptible to galvanic corrosion.

Fasteners are also available that are concealed on the underside of deck boards producing an unmarred surface.  This also helps to prevent rot.  See the Procedure Box on page 808 and Figures 27-8, 27-9, and 27-10.

27.4 Deck Planning and Layout

Before beginning a deck project, be sure to check building codes and zoning restrictions.  Then draw up a plan for approval and getting the required permit which must be displayed on site during construction.  Site preparation comes next and could involve things such as leveling the ground, providing drainage, removing sod and putting down weed barrier, excavating, and installing piers.  A builder’s level or transit makes the layout easier than just a measuring tape.  After layout, check for square corners by installing a double rim joint hanger on one end of the ledger.  The textbook on page 809 and Procedure Box on page 808 provide additional details.  Also see Figures 27-8 through 27-11.

The procedure for a detached deck is very similar to an attached deck.  Batter boards are needed at all four corners and intermediate locations to locate support beams though.  See the Procedure Box on page 810 and Figure 27-12.

27.5 Constructing the Deck

Like any other construction, a deck must be built up from a solid foundation.  Firm ground, concrete piers, posts, and ledger must be solidly built and solidly attached to the house.  Joists are installed to form the base for the deck surface.  Tailings, stairs, and other final touches complete the deck.

27.5.1 Installing Piers

In cold climates and on unstable ground, piers must rest on concrete footings located below the frost line. This step is critical because the piers support the entire load of the deck and anything on it, including people.  See Figure 27-13.  Piers support beams (girders) which support joists. The distance between beams is determined by the span of the joist.  See Figure 27-14.  Piers are made of concrete and the underground portion should rest on a footing several inches below the frost line.  If poured concrete is used for the piers, a Sonotube, which is a form made of plastic or fiber, is inserted into the hole and then filled.  A metal fastener is embedded to secure a post or beam to the pier.  See Figure 27-16.

27.5.2 Installing Posts

Posts can be installed on top of piers or sunk below ground on a footing.  Above ground is the preferred method to protect the posts from rot and insects.  Posts must be plumb (exactly vertical).  Use a level on two adjacent sides and nail two temporary braces at right angles to hold the post.  Double check to assure it is still plumb.  See Figure 27-17.  When pressure treated lumber is cut or drilled, it leaves an exposed, untreated area.  Apply a generous coating of preservative solution.

27.5.3 Installing the Ledger

A ledger is attached to the wall and must be at least the same size as the joists and run the full length of the deck.  Remove siding so the ledger can be attached to the house band joist.  The ledger’s top should be below a doorway to the deck.  If the ledger must be attached to masonry, use expansion anchors in drilled holes.  Use metal flashing between the house and the ledger to prevent rot.  Pieces of wood or washers can be used between the ledger and the house to provide drainage.  Bolt holes should be caulked to make them watertight.  Stainless steel or copper flashing should be used with ACQ or CA lumber and never aluminum because is corrodes rapidly.  See Figure 27-18.

27.5.4 Placing Beams and Joists

Once posts are plumbed and the ledger is in place, the post tops are cut off to the proper level.  Measure from the top of the ledger down the depth of the beam to establish the post cut off line.  The deck should also be sloped away from the building 1/8” per foot.  See Figure 27-19 which shows how to use a string and line level to mark the cutoff point including the slope allowance. Drive a small nail and attach the string and stretch across the rest of the posts and mark them.  Cut off the excess post height.   Beams should be installed with the crown up and on top of the posts for maximum load-bearing.  Attach the beam with a fastener.  If a beam must be spliced, be sure the splice is over a post.  Install joists either over the beams or hanging between them flush with the top.  Use hangers to attach.

27.5.5 Installing Deck Boards

Attach decking perpendicular to the joists.  Use a chalk line for the beginning row because lumber is seldom perfectly straight.  Straighten as you go.  See Figure 27-20. Redwood, cedar, or tropical hardwoods require a ¼” space for drainage.  Treated lumber does not need drain space because the shrinkage will create the space.  Composites are installed the same as wood.  Sawed lumber is prone to cupping so turn the board so the bark side is up, identified by checking the annular rings at the end of the board.  The upward-arching (convex) side is the bark side.  See Figure 27-21.  Use nails or fasteners with pilot holes to avoid splitting the boards and make driving screw easier.  For greater holding, drive nails at an angle and use ring-shank nails which are less prone to popping and exposing nail heads.  Composite decking does not have nail pops.  Work from the outer edge toward the ledger.  Then if the last board is narrower than the rest, it is less noticeable at the edge of the house.

27.5.6 Installing Railings

Railing design must follow local codes which is usually 36” high when the deck is 2 ½’ above the ground.  Codes also govern the spacing of balusters (the vertical pieces between the top and bottom rails).  The railing must be able to withstand lateral loads as specified by code.  So, railings require posts, top and bottom rails, baluster, and some may have intermediate rails.  Lattice work can replace balusters (think spindles).  Railing posts are attached to rim joist with bolts or lag screws and spaced about 4’ apart.  There are many styles of railing for decks and steps available.  See Figure 27-22.

27.5.7 Installing Stairs

Decks that are not at ground level will need stairs.  This could be just one or two or several flights.  There are three basic components to stairs: carriage, treads, cleats or dadoes.  The carriage supports the stair assembly and is made up of two stringers.  On the deck, the bottom should rest on concrete rather than on the ground where it would be subject to moisture, mold, rot and insects.  The treads are the horizontal parts of the step.  This is the part we step on.  Cleats are ridges attached to the stringer to support the treads.  They may be metal parts or made from lumber.  Rather than cleats, the tread may sit in a slot cut into the stringer called a dado.  Treads should be secured with screws and waterproof glue.  See Figure 27-23.

27.6 Pergolas

Your textbook on page 816 defines a pergola as a structure that is often over all or a part of a deck to provide partial shade.  Figures 27-24 and 27-25 show a pergola under construction on an attached deck and a completed free standing pergola.  A pergola has an open canopy of some type that is not intended to provide protection from the weather.  

I have noticed that most of us do not really distinguish a difference between a pergola, a pavilion, or a gazebo.  Here are the characteristics of each:

Pergolas are the simplest of the three structures and they are intended for shade.  They have a rectangular shape and can be used a walkway covers.  I was grateful for the one in Mexico that shaded me as I walked from my room to the dining room when it was 109 degrees outside.  Pergolas also are flat on top.  They are usually smaller than gazebos and pavilions.

Pavilions are simply a pergola with a closed roof.  They are usually free standing and often are large enough to cover a large group of people such as a wedding or party.
Gazebos are intended for small groups and are often seen in back yards (so are pergolas).  The main difference here is that gazebos are usually octagon shaped with a closed roof supported by eight pillars.  Because of the octagon shape, the roof is round and domed.
27.7 Porches

Most of us love the charm of an old-fashioned porch.  It is the hallmark of many old homes.  The author refers to a porch as a porch deck.  A porch is covered by a roof and requires strong supporting members.  See Figure 27-26.  Porches are narrower than decks (8’ is common).   The length of a porch is determined to some extent by the extension of the roof.  There are three basic types of porches:

· An open porch has no railings

· A semi-enclosed porch has either an ornamental balustrade or a low wall which may have designs or screens.

· A closed porch is framed with studs and sided and is simply and extension of the house.

Porches should have a 1” in 8’ slope for drainage away from the building.  Floorboards are laid tight together (often tongue-and-grooved) rather than spaced like deck boards.  The floorboards should be sealed with a preservative or caulked and painted.   Because of exposure to weather, porches are susceptible to rot, so it is important that they are properly sealed and allowed drainage.

Chapter Summary and Assignments

Read the chapter summary on page 819. 

Please complete the Test Your Knowledge questions on page 819 and check your answers online.  

Then complete the Online Unit Quiz and check your answers online.  Save your responses. These notes will be good review for Exam preparation.

Online Unit Quiz for Chapter 27

1. Which type of deck requires a ledger?
a. Elevated
b. Attached
c. Freestanding
d. Grade-level
e. Both a and b
2. Only an attached deck can have multiple levels.
a. True
b. False
3. Pressure-treated lumber is susceptible to rot, molds, and insect damage.
a. True
b. False
4. Vinyl and composite materials are gaining popularity in deck construction
a. True
b. False
5. CCQ preservatives are no longer allowed.
a. True
b. False
6. A _________ is structurally like a deck with the addition of a roof and attached to the house.
a. Pergola
b. Pavilion
c. Gazebo
d. Porch
7. It is against the law to build a deck from pine.
a. True
b. False
8. Engineered wood can be used for beams and joists in deck construction.
a. True
b. False
9. Vinyl decking boards are usually hollow and require internal reinforcement.
a. True
b. False
10. __________   ________ occurs when an electrical current is set up when dissimilar metals are in contact with a damp environment.
a. Corrosive resistance
b. Galvanic corrosion
c. Galvanic resistance
d. Electrical corrosion
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