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Week  1

Chapter 17:  Finish Flooring


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 first half of this textbook (Chapters 1-16) are covered in Construction Technology 1 CST 101.  This course, Construction Technology II CST 102 will complete the textbook by covering Chapters 17-32).

Please Read Chapter 17 from pages 571-596 in Modern Carpentry, Essential Skills for Building Trades by Willis H. Wagner and Howard Bud Smith.

Introduction

There are many materials available to finish floors today. When this author started building homes the choices were much simpler. The list of choices often was: 12" x 12" tile, wool carpet, hardwood, or linoleum sheet flooring. Today’s market includes many different types of flooring, materials for flooring and designs for flooring. It seems the sky is the limit on flooring choices.

Our textbook includes the description and installation procedures for many of the current types of flooring. Probably the most forgotten component of discussion for flooring is the proper preparation of the sub floor prior to the installation of the finish flooring. It is of critical importance to make sure that the surface is properly prepared before installing any new flooring type. Manufacturers stress the importance of proper subfloor preparation in order to maintain the warranties given for their flooring. Finish flooring failures caused by improper subfloor preparation will usually void the manufacturer's warranty.

The student should understand that because of the highly specialized nature of the requirements for all the different type of flooring, floor installation has become a highly specialized and skilled trade. Most manufacturers require formal training for anyone who will install their product. Warranties are often predicated on having a certified installer work with their products. The days of just anybody throwing in a floor are gone. Highly skilled and trained subcontractors are the backbone of the flooring industry. Most flooring suppliers and sellers maintain a "stable" of certified installers who do all the installations for the products they sell.

Finish flooring is any material used as the final surface of a floor and there is definitely a wide selection to choose from.  Many new and improved materials are being used to produce composition (resilient) flooring, especially the vinyl plastics which have largely replaced the old asphalt tile, rubber tile, and linoleum.  Stone is also a popular floor covering including flagstone, slate, brick, and ceramic tile.  Installing flooring comes late in the construction process, just prior to interior door frames and trim.  Be sure to cover it to protect from damage while the house is still being finished.

17.1 Wood Flooring

Wood, especially hardwood which is very durable and attractive, is very popular.  See Figure 17-1. Both hardwood and softwood come in a variety of widths, thicknesses, random length planks, and blocks.  Do you remember the difference between hardwood and softwood.  If not, research it. 
 
17.1.1 Types of Wood Flooring

There are four general types of wood flooring used in residential construction:

· Strip
· Laminated strip
· Plank
· Block

Strip flooring is just what its name implies, narrow strips of wood.  It is the most popular wood flooring and is laid in a random pattern of end joints.  Most is tongue-and-groove on the sides and ends.  This cut is also called side-and-end matched.  Strip flooring also has a wide groove in the bottom called an undercut which enables it to lay flat and stable even when the subfloor is slightly uneven.  See Figure 17-2.  After installation, unfinished wood strip flooring is sanded so the sharp square corners are even.  Prefinished strip flooring is sanded, finished, and waxed at the factory and both edges of the face are chamfered.  When laid, the chamfered edges form a vee joint that makes unevenness unnoticeable.

Plank flooring is also solid wood but the boards are random widths and are less formal in their appearance.  The pieces are bored and plugged at the millwork shop to mimic the traditional wooden pegs used to fasten it.  Today it has tongue-and-groove edges.  See Figure 17-3A.

Block flooring is also called parquet.  Each block is made of several smaller pieces that are glued, metal splined, or fastened to produce a laminated unit.  The designs are elaborate and are laid in distinctive patterns often with each block at right angles to the surrounding unit.  See Figure 17-3B.

Laminated wood strip flooring floats on the subfloor and is manufactured by laminating several plies with the top ply and prefinished. The strips are 9/16” x 7 ½” x 7’-11 ½”.  The face veneer is made of three hardwood strips tightly joined to resemble solid strip flooring.  They are made so precise that chamfering edges is not needed.  See Figure 17-4.

17.1.2 Sizes and Grades

Hardwood strip flooring and planks come in several widths and thicknesses.  Blocks come in several sizes but are generally ¾” thick.  Uniform grading rules have been established based on appearance including knots, streaks, color, pinworm holes, and sapwood.  Percentage of long and short pieces is also a consideration.  Study this section carefully in your textbook and also study Appendix B Technical Information in the back of the book.

17.1.3 Delivery

Wood flooring should be delivered a few days before installation to allow it to condition to match its moisture content with that in the building.  Wood is affected by rain, snow, dampness, and fog.  Care should be taken to cover it with a tarp and pile it loosely.  It should not be stored where there is less than 18” between the wood and the ground or where air circulation is poor.  Concrete work and plaster in the building should be thoroughly dry and the temperature should be maintained at 70˚F.

17.1.4 Subfloors

Most building codes specify a sound and rigid subfloor which adds strength and serves as a base for attaching the finish flooring.  Most construction uses plywood for subfloors but boards may be used if they are 1” thick, no more than 6’ wide and spaced ¼” apart and solidly face nailed at bearing points.  Inadequate or improper nailing of subfloors usually results in squeaky floors.

17.2 Installing Wood Strip Flooring


Except for interior trim, laying the flooring should be the last step in constructing the building.  Be sure the subfloor is clean and nailing patterns are determined.  Put good quality building paper at right angle to the long dimension of the finish flooring. Extend it wall to wall with a 4” lap.  See Figure 17-5.  Mark joist locations with a chalk line on the paper. Flooring should be nailed into the joist, especially when plywood is used as the subfloor.  Over the heating plant and hot air ducts, use a double-weight paper or insulation attached to the underside of the subfloor to prevent excessive heat from reaching the finish flooring and causing cracks and open joints.

When the subfloor is plywood, lay the strip flooring at a right angle to the floor joists.  When boards are used as subfloor, lay strips at a right angle to the boards.  For the best appearance, the direction should be aligned with the longest dimension of a rectangular room.  Since floor joists usually span the shortest dimension of the living room, this will establish the direction the flooring runs in other rooms.  Stagger end joints so that several are not grouped in one small area.  Shorter pieces should be used up in closets and in areas where there is the least traffic.  Long strips should be used at entrances and for starting and finishing off a room.

Green Box

Waste material from constructing and demolishing buildings is one of the primary fillers of landfills.  Carefully planning the layout of wood floors to reduce waste saves the homeowner money, save labor time for the contractor, reduces landfill waste, and saves trees.  Everybody wins with green.

17.2.1 Nailing

Correct layout and nailing techniques are important is creating an attractive floor that is properly aligned and will not squeak.  Squeaky, creaky floors are the result of boards moving against each other either in the subfloor or the finished floor.  Using enough nails of the proper size will reduce these undesirable noises.  Here is a checklist for proper installation and nailing:

· Be sure the nails penetrate the subfloor and go into the joist whenever possible.
· When plywood is used as a subfloor, place a nail at each joist and one in between.
· Use the type and size of nails specified by the manufacturer.  See Figure 17-6.  
· Start the installation by laying the first strip along either sidewall.  Select long pieces.  It the wall is not straight and true set the first strip along a chalk line.
· Place the groove edge next to the wall, staying at least ½” away from the wall to allow for expansion.  This space will be covered later with baseboard and base shoe.
· When the first strip is perfectly aligned, face nail it as shown in Figure 17-7.  The nail head must be set (sunk below face and the hole filled).  Predrilling holes will prevent splitting.
· Blindnail succeeding strips.  Nail penetrates the strip where the tongue joins the shoulder.  Drive the nail at about a 50˚ angle.  Countersink all nails using care so that the edge of the strips are not damaged.  See Figure 17-8.
· Fit each piece tightly against the preceding one, using a piece of scrap flooring as a driving block if necessary. 
· Lay out seven or eight rows at a time, staggering the pattern and cutting and fitting as you go.  In the trade this is known as racking the floor.    Use different strip lengths and match so they extend wall-to-wall with about ½” clearance at each end.
· Joints in succeeding courses should be 6” or more from each other. 
· Try to arrange strips so the joints are well distributed.  
· Blend color and grain for a pleasing pattern.
· Lengths cut from the end of a course should be carried back to the opposite wall to start the next course.  That is the only place it can be used since its cut end has not tongue or groove.  See the green box.
· Flooring strips should run uninterrupted through doorways and into adjoining rooms.  Figure 17-9 shows how to work around a wall or partition or other projection into the room.
· When flooring a large area with strips or planks, it may be helpful to set up a starter strip at or near the center of the room using a spline in the groove of the starter strip to create a tongue.  Be sure to accurately measure and align the starter strip with the walls on each side of the room.
· When the flooring is within 2’-3’ of the far wall, check the distance to the wall at each end to be sure the strips are running perfectly parallel to the wall.  If not, slightly dress the grooved edges at one end until the strips have been adjusted to run parallel.  This aligns the last piece with the baseboard.  

17.2.2 Multiroom Layout

Refer to Figure 17-10 as you begin reading this section.  When a major portion of a home is having strip flooring installed, it may be difficult to determine where to start.  The goal is to have the flooring look balanced and aligned throughout the house.  Where some strips may need to be face nailed, it must be done carefully.  Doorways and entrances should have long uninterrupted pieces.  Face nailing may be used in small area such as closets where you can make use of small pieces.  Splines may be used to create a tongue to reverse the direction of laying the strips.  The last strip along a wall may need to be ripped to fit and allow the ½” clearance.  Plan for this strip to be in an inconspicuous place and not where it will detract from the appearance of the floor.  Again try to avoid having ripped strips in entrances and across doorways.  To lay a beautiful wood floor over a large area requires careful planning.

17.2.3 Wood Flooring over Concrete

	Finished wood flooring can be installed over a concrete slab.  The problem with concrete is moisture which is the dreaded enemy of wood floors.  In this section you will learn how to prevent moisture from seeping through the concrete and damaging the wood.  Sometimes it is better to install a different type of flooring. Below-grade installation over concrete is not recommended.  When a concrete floor is suspended over an air space a moisture barrier is usually not required.  On grade slabs should be installed with a vapor retarder between the 8” gravel fill and the slab.  Test for dryness (even on old concrete) using one of the two types of tests described in this section.   Figure 17-11 shows how sleepers can be used to create an air space to lay the strips over the concrete.  Two methods are described in this section.  Be sure you study this section carefully.

17.3 Estimating Strip Flooring

There are 24 board feet in a standard bundle of wood strip flooring.  In determining how much to buy, calculate the square footage.  Then using the chart at Figure 17-12, find the allowance for side matching plus 5% for end matching.  If you are covering an area that has many breaks and projections in the wall line, allow extra.    Add the allowance to the sq. footage and then divide by 24.  Study the example on page 580.

17.4 Wood Block (Parquet) Flooring

	Because block or parquet flooring is made up of squares of wood, it requires different application methods that strip flooring.  The blocks usually come in 6”, 8”, or 12” and are produced in two ways:
· Unit blocks are glued up from several short lengths of flooring.
· Laminated blocks are made by bonding three plies of hardwood with moisture-resistant glue.
Each block is tongue-and-grove.  See Figure 17-13.  There are many designs, styles, and types, and installation may vary among manufacturers.  The NOFMA recommends a double layer of subflooring.  Block flooring is usually laid with mastic evenly spread over the subfloor.  Some installations may call for a layer of 30 lb. asphalt-saturated felt.  Lay the felt in the mastic and then coat the felt.  Then lay the blocks.  If installing over a concrete slab, use a moisture barrier.  Allow some clearance for expansion.  Rubber strips may be used.  Allow 1” space at the wall.  If blocks will be nailed, blindnail through the tongued edges.

17.4.1 Installation Patterns

Blocks may be laid in a square or diagonal pattern.  For a square patter, snap chalk lines equal distances from the sidewalls to find the exact center of the room.  See Figure 17-14.  Begin laying blocks from the center point.  For a diagonal pattern, start in a corner and measure equal distances along each of the walls.  Snap a chalk line between these two points to find your base line.  Run a test line to intersect the base line at 90˚.  Start layout at the intersection of the base line and the test line.

17.5 Prefinished Wood Flooring

Prefinished flooring speeds up the construction job and the factory applied finish is usually superior to one applied on the job.  However, extra care must be taken not to damage the finish.  Unless prefinished trim is also used, interior trim should be installed before the flooring.  This requires that space be left under the trim to install the floor.  See Figure 17-15.

17.6 Laminated Wood Flooring

When did laminate flooring come on the market?  How is it made?  What are the usual sizes?  Laminate is not fastened to a subfloor but rather floats over it.  A foam underlayment absorbs sound and adds cushioning.  The tongue-and-groove planks snap together.  Some may require gluing and some will not.  Glued joints are used where moisture may be a concern.  Allow the flooring to acclimate and follow the manufacturer’s instructions.  Because the planks are thin, they can be installed over almost any type of subfloor or even an old floor.  They should not be installed over carpet, however.  See Figures 17-16 and 17-17.

17.7 Underlayment for Non-Wood Floors

Any irregularity under resilient flooring will eventually telegraph (show up) on the resilient flooring.  Thin sheet material, such as plywood, hardboard, or cement board, etc. must be laid to provide a smooth, even surface for the finish flooring.  Concrete floors may need special mastic.  Underlayment prevents the finish flooring materials from checking or cracking when slight movement takes place in a wood subfloor. 

17.7.1 Cementitious Underlayment

	Cement board underlayment has the advantage of not needing expansion room between panels or walls.  It is impervious to water making it particularly suited for use under ceramic tile floors.

17.7.2 Hardboard and Particleboard

Hardboard and particleboard are approved as underlayment and both will bridge small cups, gaps, and cracks.  Large irregularities in the subfloor must be corrected before laying underlayment.  Panels should be allowed to acclimatize for 24 hours.  Allow a space next to the wall and between joints for hardboard.  Particleboard can be lightly butted.  Use approved fasteners because a nail pop will eventually damage the resilient floor.  Special adhesives may be used to bond underlayment to subfloors which eliminates the risk of nail pops. Do not align joints of underlayment with those in the subfloor.  Stagger the underlayment joints so they do not align with each other.  Lay underlayment at right angles to the subfloor.

17.7.3 Plywood

Install plywood underlayment smooth side up.  Because plywood is available in many thicknesses, aligning the new floor with other floors is much easier.  See Figure 17-18.  Run the face ply at right angles to joists.  Stagger end joints.  Space nails properly.

17.8 Resilient Floor Tile

	Resilient floor tile will telegraph every irregularity.  So underlayment must be smooth and even with no nail pops.  Fill cracks with floor-leveling compound.  Sand to remove high spots and rough edges.  Carefully sweep and vacuum the surface.  A base layer of felt is often used to further reduce risk of telegraphing.  Underlayment should be strong enough to resist dents and punctures from concentrated loads.  Beware of dyes in patching compounds, marking inks, paints, solvents, adhesives, asphalt, etc.  These may bleed up and discolor vinyl.

17.8.1 Laying Tile

Tile is laid from the center of the room.  Apply adhesive and allow it to become tacky.  Align tile with the centerline.  Carefully lay each tile in place without sliding it to avoid adhesive working up between the joints.  Squarely butt each tile and be sure it is perfectly positioned.  The adhesive can be worked for quite a while so take the time to lay each tile correctly.  See Figure 17-20 and 17-21.  Rubber, vinyl, and linoleum are usually rolled.  Asphalt tile is not.   Read the instructions in your textbook for details on laying the border tile.  See Figure 17-22.  Many trims and feature strips are available to customize the installation.  After all four quadrants are completed, cove base can be installed with a special adhesive along the wall and around fixtures.  Be sure to carefully clean up any adhesive spots on the floor.

17.8.2 Installing Resilient Tile over Concrete

	Before installing resilient tile over concrete, it must be properly prepared: dry, smooth, structurally sound, no depressions, pits, scale, foreign deposits, paint, varnish, oil, or wax. Trisodium phosphate mixed with hot water will remove most paints except those with a chlorinated rubber or resin base.  Otherwise, paint must be removed by grinding.  Fill joints and cracks with latex underlayment or crack filler.  If concrete surfaces are dusty or chalky on suspended concrete floors they can be covered with a single coat of primer.  If floors are chalking or dusty below grade, leaching may be present.  If so perform a bond and moisture test by installing 3’ squares of the flooring material at different places.  If they are securely bonded after 72 hours, the floor is dry enough to apply the tile.

17.9 Self-Adhering Tiles

Self-adhering tiles are similar to standard tiles, except the adhesive is applied to the back of the tile at the factory.  Installation is easy.  Just peel the paper off the back and position the tile.  To bond properly the tiles must be at least 65˚F for 24 hours and the room should be kept warm for a week after installation.  The floors to be covered must be dry, smooth and free of wax, grease, and dirt.  The tiles can be laid over smooth-faced resilient floors but other types, including cushioned floors, should be removed.

17.10 Estimating Tile Flooring and Adhesive

	Determine the area of the room.  If it is not rectangular, divide it into measurable sections.  An allowance must be made for waste.  Multiply the square footage by the factor shown in Figure 17-23.  Next determine the size of your tile (often 12” x 12”).  If the tile is smaller, obviously you will need more.  To estimate adhesive, look for the square footage (or square yardage) on the can.  You do not have to allow for waste.

17.11 Sheet Vinyl Flooring

Sheet vinyl comes is 12’ widths and is extremely flexible.  Many rooms are 12’ wide making it possible to lay a floor without seams.  Vinyl can be laid over concrete, plywood, or noncushioned vinyl flooring.  There are two types of sheet vinyl flooring: full-adhesive bonded, meaning the entire sheet must be laid on adhesive, and perimeter bonded, meaning it is glued down only around the edges and seams.  Your textbook on pages 589 and 590 describes the different methods for installing full-adhesive-bonded and perimeter-bonded.  Figure 17-24 also has good information.  Be sure you understand these instructions. 

17.12 Ceramic Floor Tile

	Ceramic tile is very popular and there are many types and sizes to choose from.  They are made from a mixture of clay and other materials that may include ground shale, gypsum, talc, vermiculite, and sand.  During manufacturing, the dry ingredients are mixed with water and other materials and shaped into a bisque.  This forms the body of the tile.  It may be formed by extrusion or die pressing, cut from a sheet, or formed by hand.  The bisques are air dried for a short time and then placed in a kiln and fired at temperatures ranging from 1900-2200˚F.

17.12.1 Ceramic Tile Types

Ceramic tiles are grouped according to their permeability or tendency to absorb water.  Permeable and impermeable are used on floors, walls, and countertops.  See Figure 17-25.  From least to most permeable:
· Nonvitreous
· Semivitreous
· Vitreous
· Impervious
They can also be categorized by their characteristics:
· Paver tile
· Quarry tile
· Mosaic tile
· Lugged tile
Be sure you know the characteristics of each type listed on page 590 and 591.  See Figure 17-25, 17-26, and 17-27.

17.12.2 Ceramic Tile Adhesives

	Ceramic tiles are installed using an adhesive.  The old stand-by was cement mortar.  Now the most popular adhesives are mastics, dry-set, and latex-portland cement mortars.  Each one has advantages and disadvantages.  Read the top of page 592 for descriptions of each of these.

17.12.3 Estimating Ceramic Tile

	Estimate ceramic tiles just as you would floor tiles adding an extra 10% for breakage, cuts, and extras for future repairs.  Figure 17-28 shows an estimating chart.

17.12.4 Installing Ceramic Tile

	Surfaces to be tiled must be tight and even.  If needed, an underlayment may be added over the subflooring.  As in other flooring installations, stagger joints, allow clearance at the walls, and place cut edges to the outside.  Figure 17-29 illustrates a floor properly prepared for tile.  Pages 592 and 593 list situations where expansion joints are needed.  Good adhesion is a must.  Two methods of applying the mortar are thick bed and thin set.  Thin set is faster and cheaper but thick bed is better for surfaces that are wet frequently.  Be sure you read about each of these on page 593.  Grout is used to fill the spaces between the tiles to prevent dirt and moisture from getting in.  Grout is cement with additives to give it a smooth consistency.  Sanded grout has sand added to the cement and is used when tile joints are wider than 1/16”.  Grout is spread over the entire tile surface, worked into the joints.  The excess is then cleaned off before the grout firmly sets.  See Figure 17-30.

On the Job

	In this chapter we have covered most types of flooring except for carpet.  More than 40% of flooring installers are self-employed, which is more than any other segment in the construction industry.  Why do you think that is?  Most of the work is done in comfortable environments after all the other work is complete.  However, installing flooring requires lots of kneeling, bending, and often heavy lifting.  It is a job that gives you a sense of accomplishment because it so dramatically changes the look of a house in just a short period of time.  Good math skills are needed to accurately measure, estimate, and bid work.  What are your thoughts?  Would you consider becoming a flooring contractor?  Why or why not?  You do not have to submit answers to these questions.  They are simply to get you thinking about construction careers.

	Green Box

	Construction debris is one of the leading sources of waste in landfills.  Many things can be reused or recycled.  What about floor coverings?  When old floors are torn out, can you think of ways to keep the debris out of landfills?  Think Green!

Chapter Summary and Assignments

Read the chapter summary on page 595. 

Please complete the Test Your Knowledge questions on page 595 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 Quiz for Chapter 17

1. Grading of wood flooring is based on the appearance of the material.
a. True
b. False
2. Strip flooring should be laid parallel to the floor joists when possible.
a. True
b. False
3. Conventional subflooring can also be used as underlayment.
a. True
b. False
4. When laying linoleum, a base layer of felt is recommended.
a. True
b. False
5. When installing wood strip flooring, carefully align the joints in successive courses.
a. True
b. False
6. Flexible vinyl flooring is only fastened down around the edges.
a. True
b. False
7. Wood strip flooring can be installed directly over a concrete floor if the floor is suspended with an air space below.
a. True
b. False
8. In modern construction, __________ is commonly used as a subfloor
a. Good quality lumber
b. Gypsum wallboard
c. Plywood
d. Planks
9. When installing resilient tile, start ________ of the room.
a. Along one sidewall
b. At the center
c. At opposite ends
d. None of the above
10. When installing wood strip flooring, start ________ of the room.
a. Along one sidewall
b. At the center
c. At opposite ends
d. None of the above
11. Use ___________ hardboard for underlayment.
a. ¼”
b. ½”
c. ¾”
d. 1”
12. To ensure that self-adhering tile bonds firmly to the subfloor surface, the room should be kept warm for _________.
a. Ten days
b. One week
c. Two weeks
d. One month
13. _________ tile is any kind of tile that has protrusions around it to ensure exact spacing.
a. Paver
b. Quarry
c. Lugged
d. Extruded
14. Mortar mixes are basically mixtures of sand and ______________, but also contain additives that improve bonding.
a. Portland cement
b. Clay
c. Aggregate
d. Plaster
15. _________ is a thin mortar consisting of cement, sand, and water that is used in masonry work to bond units.
a. Joint compound
b. Plaster
c. Adhesive
d. Grout
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