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Week  10

Chapter 26: Remodeling, Renovating, and Repairing  

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 26 from pages 777-802 in Modern Carpentry, Essential Skills for Building Trades by Willis H. Wagner and Howard Bud Smith.

Introduction

Remodeling and renovating are usually more work and more frustration than new construction.  You have to “un-build” before you can rebuild.  This is when you find all the secrets your house has been hiding for decades such as sagging floors, rotting wood, walls that are no longer plumb, and yes, sometimes the dreaded black mold.  The builder must be able to make the new work with the old.  This often takes some skilled visualization and jury rigging a bit to make things work.  Yet, if you like your home and the location, it is usually well worth the effort and cheaper to improve your home that to buy another one and go through the headaches involved with moving.  See Figure 26-1.  Be sure you know local building codes that involve remodeling and renovating.  Sometimes, improving the structure or adding on may require permits and may require that you upgrade older elements of the home such as the electrical panel.  You must also work safely.  Tearing down parts of a building can cause other areas to collapse and lead to lots of damage that you did not plan on and possibly injury.

26.1 What Comes First?

· If the home has been neglected, make temporary repairs to stop further deterioration.
· Leaks should be fixed immediately. So repairing the roof is top priority.  See Figure 26-2.  
· If the new renovations will change the roofline, try to work in those changes along with roof repair or fix the roof as soon as possible after the new roofline is established.
· Make structural repairs that may jeopardize safety.  
· Then start with the foundation.  If any of it must be replaced, it may be necessary to jack up the house, which can affect walls, doors, windows, trim, wall coverings, and, yes, the roof you just fixed so that it doesn’t leak.
· Work your way up from the foundation to sills, frame, etc. 
· The key to what comes first is careful inspection and evaluation and planning.

26.1.1 Sequence of Exterior Renovation

Renovating the exterior of the building should come before the interior.  Until the house is closed in properly, the interior will be subject to damage.  See the procedure box on page 779 and Figures 26-3 and 26-4.

26.1.2 Interior Renovation

Both inside and outside work can be accomplished with some good planning.  However, if the family (or you) must live in the dwelling while the renovations are proceeding, even greater planning is needed.  One or two rooms can be completed, except for finish painting, to live in or the work can be completed in zones with the inhabitants moving around as the work progresses.  Figures 26-5 through 26-8 in the Procedure Box on page 780 provides some ideas on work progress.  Be sure to read the safety boxes in this chapter.  Dust and mold set loose from demolition can be health hazards.

26.2 Design of Old Structures

Many older homes built from about 1850 to the 1930s used balloon framing.  The distinguishing feature of this type of construction is long studs that run from the sill all the way to the plate on which the rafters rest.  They are called building height studs.  The second floor joists rest on a horizontal member called a ribbon which is let into the studs.  A 1”x6” board is used.  Short pieces of 2” blocking between studs and joists are intended to prevent fire from spreading.  Hence, they are called firestops.  See Figures 26-9 and 26-10.

26.3 Replacing Rotted Sills

When the inevitable rotted sills and other structural members are discovered, they must be replaced, which may require lifting and supporting the weight of the building to remove the old sill and replace it with a new pressure-treated sill.  See Figure 26-11.  If rotting has caused a wall to settle and sag, it will need support as well.  Often, however, studs can be replaced without additional support.  It is common to nail a new stud up against the rotting member in a process called sistering.  Interior or exterior walls may need to be removed to gain access to rotted studs.

26.4 Hidden Structural Details

Most houses hold many secrets and surprises for the unsuspecting contractor or DIY person.  Take time to study the house to determine how it was constructed and for clues about the location of electrical lines, plumbing lines and pipes, and gas lines.  Checking overhead in a basement or crawl space may help locate these things.  Also study the roof for stacks and vents that can help identify pipe locations.  Turn off valves and breakers/fuses in work areas for safety.  If this is not possible, get expert help.  See Figures 26-12 and 26-13.

 An addition usually requires excavation.  In Michigan we can call 1-800-Miss Dig and a technician will come out and mark all underground utilities and lines.  Be sure to check local building codes.  See Figure 26-14.

26.5 Removing Old Walls

When old walls must be torn out, be sure to save the trim pieces.  They may be cleaned up or used on another project.  As you are tearing out walls, be sure to wear a dust mask to avoid breathing in plaster dust and whatever else may be lurking in the walls.  Outside walls may need to have insulation removed so, again, be sure to wear protective gear.  Tools useful for demolition are sledge hammer, ripping or wrecking bar, hammer or hatchet, and rip chisel which is helpful in saving trim.  A reciprocating saw is useful if framing must be cut.  Old wood latch and plaster may be part of the wall construction in older homes.  Newer homes usually have drywall.  In either case, a flat-bladed garden spade is good for removing the old material.  A work site that is cluttered with debris is a dangerous work site.  If there will be a large amount of old material to be torn out, order a dumpster and keep the work site clean and safe.  See Figures 26-15, 26-165, and 26-17.

26.5.1 Recognizing Bearing Walls

Before taking out any portion of a wall, it is necessary to know if it is a bearing wall.  For walls that bear weight, shoring (temporary support) will be needed.  Permanent new support will probably also be needed depending on how the wall is reconfigured.    Exterior walls are always bearing walls.  End walls of gabled, single story houses are the exception.  Outside walls that run parallel to the ridge of the roof carry the most load.  Identifying which interior walls support weight is not always simple.  Here are some indicators:  See Figure 26-18.

· The wall runs down the middle of the length of the house.
· Ceiling joists run perpendicular to the wall.
· Overhead joists are spliced over the wall.
· The wall runs at right angles to overhead joist and breaks up a long span.
· The wall is directly below a parallel wall on the upper level.
· The only way to be certain is to break through for a visual inspection.  An inspection of the attic can also be helpful.

26.6 Providing Shoring

Shoring is temporary support of a building’s frame and it is installed to support ceilings or upper floors before all or a portion of a bearing wall is removed.  See Figure 26-19 for an illustration of a shoring wall which can be assembled on the floor and lifted into place.  Double top and bottom plates add strength.  No two shoring situations are the same.  Sometimes a second shoring on the other side of the bearing wall is needed.  Usually, though, the joists are lapped and spiked to provide stillness to the joint, making a second shoring unnecessary.  Many carpenters use 4 x 6 lumber for plates and adjustable steel jack posts in place of studs.  See Figure 26-20.  The shoring must rest on adequate support across several joists.  If the shoring is parallel to joists, use planking to distribute weight across several joists.  Do the same at the ceiling.  When a permanent support has been framed such as a lintel or a concealed header, the shoring may be removed.  As the old studs are removed, use care not to break the ceiling plaster.  Use a reciprocating saw to cut studs from the plates and salvage for future use if possible.  If they are not salvageable, a sledge hammer can be used to knock out the studs.

Many years ago, we had a commercial building with a sunroom added on.  The roof was flat and it kept leaking at the attachment to the main part of the building.  We would fix it and about six months later it would leak again.  It had a very large archway from the main dwelling into the sunroom.  We finally realized that the roof was leaking time after time because the header above the archway was not well supported and was sagging.  We narrowed the opening and installed three jack posts in the wall.  No more roof leaks.

26.7 Framing Openings in a Bearing Wall

When studs are removed to open up a passageway, a header (lintel) must be installed to provide support.  The header can be built up to the width of the framed wall with plywood shims.  See Figure 26-21.  For long spans, a box beam may be constructed as you learned in Chapter 23.

26.7.1 Support Headers

Headers rest on short studs called trimmers.  Extra support is provided by nailing a full length stud alongside the trimmer.  These are called king studs.  Review this section in your textbook for the nailing pattern.  See Figure 26-22.  For large openings, the header may be extended to the next full stud for added rigidity for the opening.

26.7.2 Sizing Headers

When headers replace sections of bearing walls, the size of the header should be based on established standards.  See Figures 26-23 and 26-24.  Local building codes should also be referenced.  These two tables are worth studying and learning how to do the calculations.  Just follow the instructions in the textbook.  When headroom is a concern, a steel-reinforced header may be used.  A steel plate is sandwiched between lengths of 2” lumber.  The plate is called a flitch.

26.7.3 Computing the Load

Use the table in Figure 26-25 to compute the load on a header.  Take your time and work through the example in the textbook.  Most of this information is included in the architectural drawing but builders should know the basics and be able to make these calculations.  Use a calculator or computer if you wish.

26.7.4 Concealed Headers and Saddle Beams

There are times when it is not desirable to have a header extending below the ceiling. A concealed header is butted against the ends of the joists it is supporting.  A saddle beam is positioned above the joists it supports.  See Figure 26-26.  In platform construction a concealed header is simple to add.  See Figure 26-27.  Saddle beams can only be used in the attic space and should rest on top of joists supported by the remaining portions of the bearing wall.

26.8 Small Remodeling Jobs

Many builders do not like to take small jobs but many homeowners need small jobs performed.  The processes are basically the same.

26.8.1 Replacing an Outside Door

Old worn out doors are ugly and inefficient due to air infiltration and heat loss.  Prehung units make this an easy job and the doors can be insulated steel, steel-clad, fiberglass, or wood, mounted in a steel or wood frame.  See Figure 26-28.

26.8.2 Replacing or Repairing Interior Doors

Interior doors may need to be replaced or even moved.  You learned about doors in Chapter 9 and this would be a good time to review it.  Jamb clips are another way of installing an interior door that works well in remodeling where the framing is already in place.  Settling, humidity, and simply aging may cause doors to open and close poorly.  Hinges and latches wear out.  New floors may be installed that raise the floor level and require a door to be trimmed to make it shorter.  The textbook gives suggestions for determining the causes of door problems.    See Figures 26-29 through 26-33.

26.8.3 Installing New Windows

Windows can easily be changed with replacement windows that are the same size as the old one.  Be sure to check for leaks and rot before installing the new window.  As more and more people seek to save energy and energy costs, replacing old windows with more efficient ones may be a good business opportunity.

26.8.4 Repairing Wood Shingles

Wood shingles are used both for roofing and siding.  Over time individual shingles may be damaged and require repair or replacement.  Small cracks can be filled with asphalt roofing cement.  If the shingle is just loose, secure it with galvanized nails.  Fill the nails heads with asphalt roofing cement.  If a shingle has a large crack or is missing, be sure to install flashing under it that extends well above the top of the crack or that it extends under the next course.  Secure the shingle and fill the nail holes. Badly damaged wood shingles can be replaced without disturbing the surrounding shingles.  A wood chisel or screwdriver can be used to split the damaged shingle into narrow pieces and pulled out.  An old hacksaw blade will cut off the old nails.  Install the new shingles leaving then about ¼” below the adjoining shingles, secure it with two galvanized nails at an angle against the upper course.  Then drive the new shingle upward until the nail heads are concealed.

26.8.5 Repairing Asphalt Shingles

Wind can flip up and damage/tear asphalt shingles.  A big dab of asphalt cement applied to the underside of the shingle, then broad-headed roofing nails filled with asphalt cement may solve the problem.   If a strip of two or three tab shingles is damaged the whole strip can be replaced.  Carefully lift the upper strip and remove the nails from the damaged strip.  Alternatively, the new strip can be nailed down through the upper strip and nail hole filled with cement.

26.9 Building Additions onto Homes

When putting an addition on an existing home, there are special considerations:

· Foundations may need to be adjusted for level and thickness.

· Ceiling heights, especially in older homes with balloon framing, may vary.

· Dimension of framing members may not be the current standards.  There are many houses that have logs for joists.

· Consideration should be given to the environmental area.  Is it subject to earthquakes, high winds, hurricanes, tornadoes, floods, sink holes?  See Figure 26-34.

· Be sure you know local building codes and what is required both in the new addition and possible upgrades in the older section.

26.10 Solar Retrofitting

In chapter 25, we learned about solar systems that must be installed during the construction of a new building.    Existing structures, especially ones that have a south facing window which is not blocked from sunlight may allow for a passive solar retrofit for heating or electricity generation.  One primary consideration is the insulation value of the building. (Chapter 15).  

26.10.1 Basic Solar Design

Just to review: the three basic passive solar designs are: direct, indirect gain, and isolated gain (sun space).  If you are not familiar with these terms, please go back and review chapter 25.  In direct gain, a south-facing double glazed window allows heat to collect and store in a wall or floor and the living space has direct access to the living space.  In an indirect system, the storage wall is located a few inches from the glazing and soaks up the heat and radiates it to the living space.  An isolated gain system is basically a sun room or greenhouse attached to the building for collecting and distributing solar heat.  See Figure 26-35.

Direct gain and isolated gain are the systems most likely to be included in a remodel/renovation.  For direct gain, a new south window wall can be constructed.  Depending on the size of the glazing area, a wall or storage area to collect the heat may also be installed.  A masonry fireplace on the opposite wall is pleasing to look at, functional, and a good way to store solar heat.  A brick planter also works.  Weight must be considered.  We studied the thermal mass in chapter 25.  The massive weight of masonry could present structural problems for some existing homes.  

Adding a sun room or greenhouse which creates a thermosiphon is usually a practical, useful and pleasant way to incorporate passive solar into an existing structure.  Be sure to read on page 798 about how an entire south wall of a two story house can be glazed and boxed then vented to use convection heat flow for the entire house.  See Figure 26-37.

26.11 Responsible Renovation

Green Box 

Remodeling may seem to generate a lot of waste but it is usually far less damaging to the environment than new construction.  Construction waste represents a major portion of the trash in landfills.  With some forethought, however, some of the materials can be salvaged, reused, and recyclable.  Taking the time to salvage materials is costly and many contractors simply demolish to save time and money.  Do it yourselfers or even homeowners on a construction project can help in laying aside old materials and being responsible for their salvage and reuse or recycling. There are many options for keeping construction materials out of landfills. When renovating, set aside trim, doors, windows, paneling, hardwood flooring, carpet, tile, brick, framing lumber, and cardboard packing materials from new purchases.  Try to keep these “treasures” in a dry place. Old fixtures that waste water should not be reused.  If possible, select recycled or repurposed products for your renovation.  Here are some tips:
· Select building materials that contain recycled materials.
· Old carpet and lumber can be made into cat towers for your favorite feline friend.
· Old windows can be used in sheds, garages, greenhouses.
· Old paneling and flooring can make a fun tree house.
· Old wood pieces can be burned for heat or campfires.
· What may be trash to you is treasure to someone else.  Put up a free sign.
· Old bricks can be used for edging around flower beds.  So can pieces of posts.
· Old trim may make cool picture frames.
· Old wiring can be stripped and the copper sold.
· Many power companies will pick up and recycle old appliances and even give you rebates for them.
· What ideas can you come up with?
Remember every scrap that can be repurposed saves the landfills and out environmental quality.  If more and more of us start thinking like this, new businesses can be created that not only save our planet but make a profit without wasting more resources.

26.11.1 Fall Protection

OSHA allows contractors to write their own fall protection plans but the plans have to meet OSHA guidelines.  With heights of 6’ or more, the plan must be specific to the site, properly supervised, and applied only where conventional fall protection procedures would cause a greater hazard that the work itself.

On The Job

Renovation and remodeling projects have their own specific issues.  Older buildings and pipes were often insulated with asbestos which we now know causes cancer and other serious lung diseases.  Older buildings may also have lead based paint.  Buildings built after 1978 were/are required to abstain from the use of lead paint.  

Part of the work of renovating usually involves removal of any asbestos or lead.  Removing this material requires special training, a special license, protective gear, sealed work areas, and a fresh air supply such as a respirator.  Leaving asbestos or lead in a building is not an option.  Law requires that it is removed by licensed people.  

Many people create a business of buying and renovating.  Many individuals also buy old houses with the dream of bringing them back to life.  If you are in either of these situations, it is crucial to determine if the old building contains asbestos or lead.  If you are unsure, hire someone trained to inspect the house.

While these materials are toxic, with proper precautions, they can be safely removed.  Removal specialists are paid very well to perform this dangerous work.  They are also required to properly dispose of the toxic materials that are removed.  There are huge penalties for improper removal or disposal.  

Because other work is halted until the asbestos or lead is removed, everyone wants it done quickly.  Teams may work together and put in very long hours to get the job done quickly.  

Given the risks and the pay, would you want to be an asbestos or lead removal specialist?

Chapter Summary and Assignments

Read the chapter summary on page 801. 

Please complete the Test Your Knowledge questions on page 801 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 26

1. A first step in repair, remodeling, or renovation of a long-neglected house should be _______.
a. Painting the exterior
b. Doing temporary repairs to stop further deterioration
c. Demolishing “add-ons” that are to be removed
d. Making needed foundation repairs
2. When making interior renovations, first __________.
a. Make alterations affecting walls-especially bearing walls
b. Rough in plumbing and electrical changes
c. Insulate exterior walls
d. Tear out all that is being eliminated and remove the debris
3. The first step in opening up a wall is to ________.
a. Remove all trim
b. Remove headers
c. Cut studs using a reciprocating saw
d. Remove the wall covering
4. Headers are supported by resting them on top of short studs called ________.
a. Joists
b. Girders
c. Trimmers
d. None of the above
5. A thermosiphon is also referred to as a _________.
a. Direct gain system
b. Solar furnace
c. Thermostat
d. None of the above
 For numbers 6-15, match the word to the correct definition
6. Sill ______
7. Girder  ______
8. Sheathing ______
9. Subflooring ______
10. Ledger ______
11. Firestopping ______
12. Let-in brace ______
13. Ribbon ______
14. Stud ______
15. Joist ______

a. A principal beam used to support other beams of the ends of joists
b. The lowest member of the frame of a structure, usually horizontal, resting on the foundation and supporting the uprights of the frame.  Also, the lowest member of a window or outside doorframe.
c. One of a series of parallel framing members used to support floor and ceiling loads and, in turn, are supported by larger beams, girders, or bearing walls.
d. Boards or prefabricated panels that are attached to the exterior studding or rafters of a structure.
e. Horizontal components of batter boards that support the lines set up to locate building lines and corners
f. Boards or structural panels directly laid on floor joists over which a finished floor is laid.
g. A block or stop used in a building wall between studs to prevent the spread of fire and smoke through the air space.
h. One of a series of vertical structural members in walls and partitions.
i. A narrow board let into a stud or other vertical member of a frame, thus adding support to joists or other horizontal members.
j. Any kind of notch in a stud, joist, block, or other structural member that holds another member so that the member is housed in the notch.
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