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Introduction

As you might expect, many people have asked me to build their new home. The emails and phone calls I receive often are the same theme - people want the best methods and building techniques used on their new homes. They don’t want nightmares to pop up weeks, months or years after the warranty expires. 

But as you might expect, as much as I would like to satisfy those requests and build all of those houses, it is physically impossible for me to write and build at the same time. I don’t have to tell you that men simply can’t multi-task. 

It didn’t take me long to realize that what people really want is just the accumulated home building and remodeling knowledge in my brain. I discovered they also wanted the results of my trial-and-error experiments that happened on a regular basis over my building career. Perhaps just as important was new product information and knowledge I gained as I performed research for column topics for AsktheBuilder.com®. 
Imagine if you had this information organized into a logical set of specifications that were attached to a set of blueprints. Better yet, imagine having this information before your plans are drawn. That would be a pretty cool situation, me sitting next to your ar​chitect or planner as they drew the plans. They may not think so, but ask them how many houses they have personally constructed. With my tips and secrets incorporated into a set of plans and the written contract between you and your builder, I am basi​cally building the house by proxy! 

So this is what the New House Specifications is all about. You will hopefully discover many nuggets of information in the following pages that will produce a home that can stand the test of time. Wherever possible, I have created links back to columns that talk about specific things I am discussing. If you see a blue word or paragraph title, it is a link and I urge you to click it to learn more about that topic. 
IMPORTANT NOTES: 
The Building Code 
It goes without saying that the building code must be followed as you build your home. Many of the things in the New House Specifications exceed building code standards. But the code is a dynamic, fluid document that changes every two or three years. What’s more, each city or town can actually modify sections of a model or uniform code to meet local building methods. For this reason it is nearly impossible for one per​son to know all of the code requirements for every place in the USA. Be sure you check to make sure my advice does not conflict with the code. You must be sure you do not violate the building code as you build your home. 

Photographs 
You must photograph your home as it is being built. With new digital cameras, you can take thousands of photos and store them easily on a CD-ROM. Buy a camera that pro​duces at least 6 million effective pixels of resolution. You can’t take enough photos. Read this very important past column. 

Helpful Tips While Reading
From time to time as you read this book, I will alert you when certain information requires added attention. Pay attention for the following:
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From time to time, I provide in-depth and often interesting scientific background information about the topic. 
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When you see the plumb bob icon, you are at the end of a chapter and it is time to proceed to the next step.     
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Exclusive Videos



 SEQ CHAPTER \h \r 1Here are links to four exclusive Checklist videos that will help you with Finding a Pro, Contracts, Payments and Change Orders. 
	

	 SEQ CHAPTER \h \r 1Finding a Pro is not always done on the Internet or using the phone book. Tim explains a better method.
	

	 SEQ CHAPTER \h \r 1After the bids are in and the contractor selected, what should be in the contract? Tim outlines eight items that must be in your contract.

	
	
	
	

	

	 SEQ CHAPTER \h \r 1Payments are important. When do you make them and how much? Tim explains three important concerns regarding your payments.
	

	 SEQ CHAPTER \h \r 1Change Orders can cost more then just additional money. They can delay the whole project. Discover what to do ahead of time.


Word Format Download
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Click here to download a copy of this document in Microsoft Word format. The file is rather large and may take a while to download.

If asked for a User Name and Password when downloading, use the following.

User = builder

Password = DoItRight
Copyright Information and Distribution Request 

All United States of America copyright laws protect this electronic book. You are permitted to make as many copies as you like for your own personal use. This means you can archive the original pdf file you received on other backup discs or even on other hard drives you own. You can also make multiple hard copies for your own use. But, it is illegal for you to make copies of this book to distribute to others. What’s more, it is even illegal to send, forward, email, etc. a copy of the actual pdf file to friends, neighbors and/or relatives. 

It is also illegal for a public or private library to lend copies of this eBook to patrons unless they do so with encryption technology that prohibits the patron from making additional copies of the eBook. Allowing a patron to simply download this unencrypted pdf file is violating the copyright since the patron can very easily make electronic copies for distribution. Libraries work very well for tradi​tional books which are very cumbersome to copy. You can copy huge electronic files with two or three mouse clicks. 

But some of you may not be able to resist the temptation to become an eBook pirate on the high seas of the Internet. You may decide to forward a copy of this eBook to a friend, family member or co-worker. If you do, please urge them to visit AsktheBuilder.com and see if they find an eBook they might like to buy. My family and I appreciate any and all referrals. 
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Viewing Difficulties and Help 



If you open this eBook and can read the text but do not see any of the graphics or pho​tos, the problem is in your computer. Undoubtedly, you do not have the latest version of Adobe Acrobat Reader software. Remember, it is free. Go here to get it: 

http//www.adobe.com/products/acrobat/readstep2.html 
Be aware that you do not have to print all pages of this eBook. Printing the fancy front cover and the introductory pages may just be a waste of color ink and pa​per. When you click the “Print” function in the Adobe Reader software, a dialogue box opens. Within that box, you can tell the printer exactly what pages you want to print. 

Acknowledgements and Credits


It didn’t take me long when I was building each day to figure out that I needed to surround my​self with quality subcontractors. These were people who helped me create the new homes, businesses and room additions that became my trademark of quality. Quality is everything and I soon discovered that consumers placed a high value on this characteristic. It should come as no surprise that I have adopted the same philosophy in my current media career. I am con​stantly striving to work with people who feel the same way as I do about quality. 

AsktheBuilder® may seem like it is just me, but there are many people who are responsible for my success. The list is large. Some I have known for years, others just in the past several months. No doubt the biggest thanks should go to my lovely wife Kathy. She has supported me since day one, when I decided to jump feet first into the writing and publishing world. In fact, the idea to write the syndicated newspaper column was hers. My children, Meghan, Tris​tan and Kelly, also need to be thanked. When I am grumpy because of deadline pressures or tired from working too hard, they have suffered. 

Who else has helped me get to this point where I can so readily share my knowledge with oth​ers? Let’s start at the beginning. I owe much to: 

· Roger Henthorn - for his years of computer support 

· Marty Hovey - for his computer, programming and graphic support 

· Richard Anderson - for his constant moral support of my new career 

· Laura Bennett - for her fresh perspective of the publishing and public relations industries 

· Jaclyn Easton - for her mention of me in her best-selling StrikingitRich.com book 

· David Weiner - for selecting me to become a Home Ranger 
· Randy Cassingham, author of This is True® - for introducing me to Hotshots 

· Mary Westheimer - for connecting the dots between instant need and my content 

· Michael Keating - for his photographic talents. His photos grace the website and eBooks
· And countless others who have helped me get to this point
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Chapter One – Exterior Specifications


Asphalt, Blacktop and Tar and Chip Driveways 
All flexible pavement surfaces obtain their strength from the compacted crushed gravel base below the finished surface. 

The base under asphalt, blacktop and/or tar and chip driveways shall be no less than 10 inches thick. This base shall be made using crushed angular limestone or equiva​lent stone. The largest stone size shall not exceed 2 inches. 

The 10-inch-thick gravel base shall be installed in a minimum of two layers. Each layer shall be smoothed and even out and then completely compacted. The final layer of crushed gravel shall contain crushed fines and small rock dust that will help interlock the upper layer of crushed stone. 

A large rubble stone sub-base can be installed beneath the 10 inch crushed gravel base if the local soils are weak. 

Geo-textile fabrics shall be installed beneath the compacted soil and any gravel base if possible. These fabrics stop the movement of silt particles into the gravel base. Silt acts as a lubricant and ruins the strength of gravel bases. 

The gravel base shall extend a minimum of 6 inches laterally beyond the finish edge of the asphalt, blacktop or tar and chip. This extra gravel width prevents edge cracking and failure of the finished paving material should a vehicle run off the driveway. 

Asphalt or blacktop shall be no less than 2 inches in thickness. The asphalt or blacktop shall not be sealed for a minimum of one year. 

A new tar and chip surface shall receive two coats of tar and chip on top of the 10 inch compacted gravel base. 

Install numerous 4-inch diameter plastic conduits under driveway for future use. These may be used to extend electric lines, low voltage lighting lines, irrigation lines, cable TV, etc. 

Backfilling 
No construction debris shall be covered with soil. Large rocks shall not be placed in soil that is placed against new foundations. No organic debris such as wood scraps, tree limbs, brush, etc. shall be buried on the building site. 

No construction debris shall be buried. 

Brick, Block or Stone Exteriors 
Exterior masonry surfaces leak water in wind-driven rainstorms. All exterior walls must be covered with a permanent waterproof membrane before the masonry is installed. This membrane must extend over base flashing on top of the foundation. The flashing must be continuous around the entire foundation and all splices must be sealed and watertight. 
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The base flashing on ma​sonry walls must be one where seams, inside and outside corners, overlaps, etc. can be permanently sealed per the manufactur​ers’ written instructions. The flashing must extend over and past the foundation one-half inch, pass over the foun​dation ledge that supports the masonry, and turn up the vertical wall at least 16 inches in one continuous piece. 

Similar or the same flashings must also be used above and below all windows and doors. 

Weep holes must be spaced 2 feet on center where masonry is in contact with a flash​ing. 

A staggered mesh product must be placed behind first rows of masonry to allow a con​tinuous open pathway for water to flow towards and out of all weep holes. 

Building Site - Lot 
If you have yet to buy a lot, be very careful about the lot you purchase. Avoid low areas or lots near streams. These can and do flood. Beware of lots in subdivisions that are in the bottom of what appear to be gentle valleys. These lots my have been creek beds before the land was developed. 

Obtain a map of all of the buried storm sewers. Avoid lots that are near buried storm sewers. Avoid lots where storm sewer easements cross the lot or abut the lot lines. 

Obtain a soil map from the local country agricultural extension service. Use this map to help identify if you have poor-quality soil on your lot. Some soils contain destructive ex​pansive clays and special engineering needs to be performed so foundations are not destroyed as these clay soils expand and contract violently as they gain and lose wa​ter. 

Determine lowest spot on lot. Plan for roof storm water and foundation drain tile water to drain to this location if at all possible. Check to see if local ordinances require storm water to connect to a local system. 

Consider storing roof storm water in a pre-cast concrete or plastic underground cistern to use for landscape watering needs. 

Salvage top soil to use for landscaping after the house is completed. 

Remove tree stumps and root systems of trees in areas where foundations or pave​ment will be placed. 

Clearly and accurately mark and locate on your site plan the locations and depths of all buried utilities. Provide multiple photographs of trenches dug with house as a backdrop to help locate utilities at a future date. 

Survey lot and protect all corner pins and survey markers. Maintain pins and markers and do NOT cover with soil. 

Concrete Driveways 
All poured concrete driveways shall contain concrete that has design strength of no less than 4,500 psi. No water can be used on site to make the concrete more plastic nor can water be used as a finishing aid. 

All slabs shall be a minimum thickness of 5 inches. A 6 inch thick slab is preferred. Driveway aprons near the street and are within a public right-of-way that will receive turn-around traffic from trucks and other heavy vehicles shall be a minimum of 7 inches thick. 

All exterior concrete shall contain 1/2-inch diameter steel reinforcing rods and these shall be placed at 2 foot centers in both directions. This steel should be in the lower third of the slab with a minimum of 1 and 1/2 inches of concrete between the steel and the compacted sub-grade. 
Immediately after the final finish is complete, apply a clear-drying liquid curing com​pound to the fresh concrete. 

Control joints shall be cut in all slabs to prevent random shrinkage cracks. These joints shall be a minimum depth of 1/4 the thickness of the slab. They can be saw-cut as soon as the concrete can withstand foot pressure and the action of the saw without harming the finished surface. Under no circumstances shall the joints be cut later than 24 hours after the concrete is hard enough to walk on without harming the finish. 

Install numerous 4 inch diameter plastic conduits under driveways, sidewalks and pat​ios for future use. These may be used to extend electric lines, low voltage lighting lines, irrigation lines, cable TV, etc. 

Decks 
Decks attached directly to houses must be carefully detailed. The deck ledger board should not come into direct contact with the wall of the house as this traps moisture. 

The deck ledger shall be connected with through bolts to the house into solid framing. Do NOT use lag bolts to attach the ledger. 

The top of the finished deck should be 2 inches below the finished floor level of the house. 

If using treated lumber, all hardware, fasteners, nails and screws MUST be approved for use with the new highly-corrosive ACQ and similar treated lumbers. Special hot dipped steel is required or stainless steel. 

Decks built with composite decking materials—those that are a mixture of wood fibers and plastic—shall be ones that contain a wood preservative. Borax is but one ingredi​ent that can prevent rot of the wood flour and fibers. 

Decks built with traditional treated lumber should be cleaned just before sealing with oxygen bleach. The oxygen bleach opens wood pores so the sealer penetrates up to 25% more than if the new wood had not been cleaned. 

Deck should be sealed with an epoxy-fortified synthetic resin sealer. Epoxy Defy is my current favorite and available at www.saversystems.com. 

Doors 
Exterior doors shall be installed so that the bottom of the factory-installed threshold is flush with the top of the finished flooring on the inside of the door. This allows a standard-height throw rug to lay on the floor and not be disturbed as the door opens and closes. 
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A Z-type flashing that extends 1.5 to 2 inches up and under the exterior house wrap shall be installed over all exterior doors. This flashing shall extend over the top of the door trim and then kick out away from the trim and extend down towards the ground 1/4 inch. As the flashing passes over the top of the door it shall have a tilt so water does not pool against the back of the flashing against the house wrap or siding. All finished exterior sidings MUST sit above the flashing 1/2 inch so as not to draw water up the wall by capillary attrac​tion. 

Flashing pans should be in​stalled under all exterior doors. These prefabricated materials, when installed correctly, prevent leaks that often plague most exterior door installations. 

Downspout Drainage Piping 
All storm water from roofs should be piped away from the house in buried 4-inch di​ameter pipes. All fittings underground shall be no greater than a 45 degree angle to facilitate cleaning equipment in the event of a future clog. To create a 90 degree turn, place two 45 degree turns together connected with a minimum length of 6-inch of straight pipe between these two 45 degree fittings. A single 90 degree bend can be placed at piping where drain pipe turns up to capture the vertical metal downspout pipe from roof. 

Create a map and take photos of all buried downspout drain piping. 

Check with local officials to see if this piping should connect to a local storm water sewer system. 

Fencing 
Check with local zoning officials to see if fencing is permitted and what, if any, limitations are set with respect to location, style, height, etc. 

Have a survey performed to establish exact property lines. 

Wooden fence posts that are in clay or heavy clay soils often do not need to be set in concrete. For every 2 feet of fence height, the post shall extend one foot into the soil. A fence post 4 feet above ground would extend 2 feet into the soil.  

Fence posts in sandy soil should have a concrete doughnut ring poured near the top of the grade. Excavate the soil to a depth of 6 inches and surround the post with a 14 inch diameter ring of concrete with the post squarely in the middle of the concrete. Brace post for 48 hours until concrete ring hardens. 

Wood fence materials should be stained / painted on all surfaces and edges before components are installed. 

Gate fence posts need to be set in concrete to ensure they do not sag under the weight of the gate. They need to extend 50% deeper into the ground than a regular fence post. A minimum of 6 inches of concrete should surround al sides or faces of a buried gate post. 

Footings, Foundations and Piers 
Footing depth is critical. In areas that experience frozen soil conditions, bottom of footer to extend below local recognized frost penetration depths. Consult building de​partment. 

Footings shall be no less than 6 inches thick and preferably 8 inches thick. Two 5/8 inch diameter reinforcing steel bars to be placed in lower third of footer with a minimum of 2 inches of concrete cover between steel and soil. Continuous steel must have a minimum of 2 foot overlap where one piece of steel overlaps another piece of steel to continue the run. Use small steel wire to connect the two pieces of steel together. 

Footings for columns to have similar reinforcing steel and placed the same. Place mini​mum of two rows of steel oriented at 90 degrees to one another with spacing at no greater than 2 feet on center. 

Footings for masonry chimneys to be 12 inch minimum thickness with similar steel placement as column footers but placed on 12 inch centers oriented at 90 degrees to one another. 

Footings for stone or brick columns shall extend 1 foot past the finished face of the col​umn on all sides for every 3 feet of column that projects above grade. Wide footers such as this prevent tilted columns. Steel reinforcing rods must project up from the footer into the center of the columns. Bend this steel before the footer is poured and support the steel with bracing until the concrete hardens. 

Concrete for footings to have minimum strength of 3,000 psi. 3,500 psi concrete is preferable. 

Poured concrete piers must extend past frost penetration depth and bottom of hole should be flared to create a wider pier diameter than the rest of the pier that continues upwards towards the grade level. Place a minimum of two vertical steel bars - 1/2 inch minimum diameter - in all piers. Steel to extend from bottom of pier to within 2 inches of top of finished pier. 

Poured concrete foundation walls are retaining walls. The thickness of a wall is a func​tion of the buried height of the wall as soil can exert tremendous lateral forces against concrete walls. It is best to have a structural engineer develop a plan for all foundation walls, including poured concrete and concrete block walls. 

Two continuous rows of steel bars within a foot of the top and bottom of foundation walls similar in placement and size as described in footers above help hold foundation together if soil under foundation drops. Vertical steel bars that extend from the footer up to the top of the walls help prevent the foundation walls from bowing inward from the pressure of backfilled soil. Steel size and placement is critical and must be engi​neered. 

The hollow cores of concrete block foundations should be filled with mortar or pea-gravel cement to create long-lasting foundations. These same cores should also con​tain vertical steel bars placed on 16 inch centers. Steel bars should also be drilled and epoxied into the footers for block walls unless the footer craftsman is so good he can accurately place the bars in the wet footer concrete. 

Foundations must not be backfilled until basement floors have been poured and upper wood subflooring system is installed. These horizontal floor systems become a struc​tural component that prevents the tops and bottoms of the foundation walls from tilting inward from soil pressure. It takes weeks for concrete to develop even a moderate amount of its design strength and much longer if the concrete is poured in cold weather. Delay backfilling for as long as possible to reduce strain on new concrete or concrete block foundation walls. 

Finished foundation wall height is critical. The top of the foundation wall must be high enough so that adequate fall or slope is created by soil placed around foundation. Most model building codes require a minimum of 6 inches of fall within the first ten feet of horizontal distance away from the foundation. In addition, a minimum of 4 inches of foundation must extend above the finish soil in all locations. 

Four-inch diameter perforated drain tile must run continuous around the sides, not the top, of the footer. Place the tile on a bed of gravel, not in contact with soil. Cover the drain tile with a minimum of 2 feet of washed rounded gravel. Cover the gravel with geo-textile fabric, tar paper or a 6-inch thick layer of straw before backfill dirt is placed on gravel. This material prevents silt from fluffed backfill dirt from fouling and clogging the gravel and drain tile. 

If the building lot is sloped, then drain tile should extend to daylight if possible. Gravity will pull water from foundation and drain tile will create a conduit to move this water quickly away from the foundation. If the lot is too flat to permit gravity drainage, drain tile should extend to a sump. Sump water should be piped to lowest portion of lot or to an approved storm water collection system. Do not allow sump water to exit alongside house as it will simply soak back into the soil and end up in the sump pit in 30 minutes or less. 

To create spacious ceilings for future finished basements, foundation walls should ex​tend from the top of the footer a minimum of 9 feet 4 inches and preferably 9 feet 10 inches. 

Foundation walls that create spaces that have even a remote possibility of being fin​ished living space should have exterior waterproofing. Hot-sprayed asphalt is not wa​terproofing, it is damproofing that simply stops the movement of water vapor through foundation walls. True waterproofing can cost six to eight times the cost of damproof​ing, but is well worth it. 

For houses that have footing drains that drain to daylight instead of into a sump, install a minimum of 2 four-inch diameter pipes under the foundation footer. The gravel sur​rounding these pipes should connect to the gravel used to surround the exterior footer drain. These under-footing pipes resemble a typical plumbing p-trap found under any kitchen or bathroom sink. They allow water that collects under a basement slab an out​let to daylight so that water pressure does not build up under the slab and create an artesian leak within a basement space. 

Gutters and Downspouts 
Continuous gutters shall be installed that capture all roof storm water. Size the system per written specifications from the gutter manufacturer. Preformed gutter products come with written instructions that help you size the gutter (5 inch versus a 6 inch gut​ter) and they direct you as to the size, number and location of downspouts. 

Gutters shall be hung with invisible screw-type hangers that connect to the front lip of the gutters. These hangers should extend through the gutter fascia board and into the truss or rafter tails unless a continuous 2x framing board runs behind the gutter fascia board. 

Use a 1x8 gutter fascia board if 6 inch gutters are specified. A 1x6 gutter fascia board can be used with 5 inch gutters. Gutters should be installed flat or with minimum pitch to downspouts. Water will readily flow into downspouts with gutters that are perfectly level. 

Beware of gutter cover devices and the claims made by the salespeople. I have yet to discover a gutter cover that works as advertised. All gutters have to be cleaned, even those with protective covers. 

House wrap 
All exterior walls shall be covered with a membrane that stops liquid water from coming into contact with the framing and sheathing of the house. This membrane can be sim​ple 15# tar paper if that is all that is available. Tar paper needs to be installed so those layers on top of other layers overlap so as to shed water. 

Windows and doors that come with nailing fins need special detailing when they are installed. The upper nailing fin of windows and doors must slide up and under the wa​ter membrane. The side and bottom fin must cover and lay on top of the exterior house wrap or membrane. 

Synthetic fabric membranes must be installed per written instructions and all seams taped with approved tapes. Note, not all tapes are approved. 

All membranes should extend over the top of the foundation at least 1 inch. Never cut these membranes flush with the top of the foundation. 

Painting and Staining 
Any wood surfaces that will be painted should be primed and finished painted on all surfaces and cut edges before the wood is installed. This requires enormous amounts of effort, but the payoff is a painted finished that rarely will blister or peel. 

The primers used to paint bare wood shall be the ones recommended by the finish paint manufacturer. Often the finish paint will bond much better to a primer designed to work with the finish paint. 

The finish paint shall be acrylic-urethane resin paint. At the time of this writing only two paints are available with this superior resin: Sherwin Williams “Duration” and Sears & Roebuck’s “Weatherbeater ULTRA”. 

Prime only as much wood as can be finish painted the following day. The finish paint bonds both chemically and mechanically to primer that has been applied within the past 24 hours. 

All surfaces that are to be painted shall be perfectly clean, dust-free and dry. 

All cracks between dissimilar materials shall be caulked with top-grade acrylic-silicone blend paintable caulk. Caulks with the longest warranty contain the highest quality in​gredients. Select one that is readily available and instruct your builder to use that exact caulk on and in your home. 

Do not paint directly in the sun and any painting performed in the afternoon shall be on surfaces that will not get direct sun until the next day. 
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Plumb and Square 
All foundation walls and wood framed walls shall be plumb and square. Meas​ure plumb using a straight edge that contacts the top and bottom points of the walls, not the face of a stud or the face of a ma​sonry wall. Maximum al​lowable out-of-plumb toler​ance is 1/4 inch in 8 feet. 
All horizontal planes that form rectangles, squares or right triangles shall be square. The standard geometric for​mula for determining the hypotenuse of a right triangle shall apply: A² + B² = C². 
An example of a square corner in a right triangle would be one where one side of the triangle would be 6 feet and the other side would be 8 feet. The angled diagonal line or hypotenuse would be 10 feet when the 6 and 8 foot legs of the triangle create a 90 de​gree angle. Doing the math you see it works: 6² + 8² = 10².  6 times 6 equal 36. 8 times 8 equal 64 and 10 times 10 equal 100. 36 plus 64 equals 100! The magic of mathe​matics!  
Inexpensive construction calculators can be purchased that allow you to enter in any lengths in feet and inches for each side of a square or a rectangle and the calculator will instantly tell you what the diagonal measurement should be.  

The maximum allowable out-of-square tolerance is 1/2 inch on a 50 foot diagonal measurement. 

Example: Let’s say you are trying to build a garage and the outer dimensions of the foundation on the plans say the garage is 24 feet 6 inches deep and the garage is 30 feet 9 inches wide. The foundation would be perfectly square if the diagonal measure​ment from any of the corners is 39 feet 3 51/64 inches. 5/64ths of an inch is just less than 13/16ths of an inch. Note: the sides of the garage need to be exactly as drawn on the plans for the math to work. To really judge if a foundation is square or will be square, you need to measure the distances inside the tops of the forms and then enter those values into a calculator that quickly solves for the diagonal. 

If you are checking a foundation that has already been poured, you take exact meas​urements of the lengths of each side and enter those into the calculator. The calculator will tell you what the diagonal should be when the two measurements are at 90 de​grees to one another. 

Retaining Walls 
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Any retaining wall over 3 to 4 feet high needs to be engi​neered. The soil pressures behind walls higher than 4 feet are significant and poorly designed retaining walls will fail in short order. 

Newer segmental or stack-able retaining wall materials are excellent choices. How​ever, even these walls must be engineered when their height begins to exceed 4 feet or more. 
Special fabrics must be in​stalled between the layers of the blocks and extend backwards into the soil. 

Roofing Materials 
All roofing materials should be installed exactly as outlined by the written instructions that accompany them. All roofing manufacturers produce written instructions for their products. Never assume that all shingles are installed the same. Certain dimensional shingles have very specific layout patterns that must be followed to create the sculpted look. 

All metal flashings should be made from a metal that can be successfully soldered. Copper, 40 pound tin, galvanized steel are all acceptable. Never use aluminum flash​ing in contact with masonry. The alkaline chemicals in the masonry mortar can corrode the aluminum flashings. 

If asphalt shingles will be used, purchase ones that have built-in roof algae protection. If you can’t get them, and live in an area where roof algae can grow, then install copper strips at the top portions of roofs. A minimum of 4 inches of copper should be exposed and rain will wash copper down onto the roof. This copper will stop algae and moss growth. 

Use water and ice infiltration membranes at the edges of roofs, in valleys, at chimneys, skylights, etc. These special membranes prevent melt water created by ice dams from entering houses. 

Use drip edges at the gable ends of roofs and at the bottom edges of all roofs. 

Roof Ventilation  
Continuous soffit and ridge ventilation is excellent if your roofing material will permit it. Buy a ridge vent system that is guaranteed to block snow if you live in a climate where snow falls. 

Wind-driven turbine vents are superb ventilation devices. They can be hidden on the back of roofs and pull vast amounts of air from hot attics even with a slight breeze. 

If you choose to use a powered attic ventilator, be sure that you have excellent soffit and gable end intake air sources to feed all of the necessary air that the powered attic ventilators need. 

Rough Grading 
Do not backfill foundations until first floor wood subfloor is in place and any basement slabs have been poured. 

Do not backfill foundations that are less than 30 - 45 days old. Wait 60 percent longer if the average daily air temperature is in the 30 - 50F range. 

Do not place large rocks in the backfill soil that is placed around foundations. 

Be sure foundation drain tile gravel is covered with tar paper or a 6 inch layer of straw before backfill soil is placed in the trench. 

Minimize traffic over existing tree roots. Compaction of soil cuts off necessary oxygen supply to the soil. Trees need oxygen in the soil to survive. Do not allow excavator to place additional soil on top of existing soil under any trees. 

Sewer or Septic Drain Line 
The drain line leaving the house toward the public sewer or septic system shall be sized no less than 4 inches. It shall slope no less than 1/8 inch per foot of run. 1/4 inch of fall or slope per foot of run is preferable.  

This drain pipe shall be PVC SDR-35 or PCV Schedule 40. Cleanout fittings extending to the surface shall be placed every 100 feet of run of the drain line and/or where drain line turns a bend greater than 45 degrees. 

Create an accurate map noting the location and depth of this sewer pipe and take pho​tographs of open trench. 

This drain pipe shall be supported along its entire length with washed fill material. There shall be no voids or hollow spaces under the pipe before additional washed sand or gravel fill is placed over the pipe. Place a minimum of 6 inches of washed sand or gravel fill over the pipe before soil is placed in excavated trench. 

Sidewalks and Patios 
All poured concrete sidewalks and patios shall contain concrete that has a design strength of no less than 4,500 psi. No water can be used on site to make the concrete more plastic nor can water be used as a finishing aid. 

All slabs shall be a minimum thickness of 4 inches. A 5-inch thick slab is preferred. 

All exterior concrete shall contain 1/2-inch diameter steel reinforcing rods and these shall be placed at 2 foot centers in both directions. This steel should be in the lower third of the slab with a minimum of 1 and 1/2 inches of concrete between the steel and the compacted sub-grade. 

Immediately after the final finish is complete, apply a clear-drying liquid curing com​pound to the fresh concrete. 

Control joints shall be cut in all slabs to prevent random shrinkage cracks. These joints shall be a minimum depth of 1/4 the thickness of the slab. They can be saw-cut as soon as the concrete can withstand foot pressure and the action of the saw without harming the finished surface. Under no circumstances shall the joints be cut later than 24 hours after the concrete is hard enough to walk on without harming the finish. 

Skylights 
All skylights must come from the factory with pre-engineered flashing kits. The best flashing kits are those that have individual step flashings that weave into all shingles or tiles that touch the sides of the skylight. They also have a large base and head flashing that is bent and fabricated at the factory. You simply assemble the parts as directed and the roof will be leak-free for years and years. 

Be cautious of skylights that have one solid step flashing on the sides that require the use of a sealant between the flashing and the shingles. One piece step flashing is a single piece of plastic, rubber, metal usually bent at a 90 degree angle that runs up each side of the skylight. 

Skylights in bathrooms can develop severe condensation. If a skylight is installed in a bathroom, it must be a vented type that allows humid air to readily escape to the at​mosphere. But even this feature is no guarantee of leak-free performance. In very cold weather, water vapor can condense rapidly and drip into the room.  

Structural Bracing 
All walls shall be permanently braced so that walls do not rack under wind loads. At​tach plywood or rated OSB board to the vertical walls at both sides of all corners and nail securely with 8d ring-shanked nails. The nail heads shall be driven flush with the sheathing face. Nail edges at 4 inches on center and the field at 6 inches on center. 

Stucco 
Exterior stucco should be traditional cement stucco, not synthetic EIFS stucco. In​stall the cement stucco in accordance with the Portland Cement Association Cement Stucco / Plaster Manual. 

If a synthetic stucco system is specified for your home - Exterior Insulation Finishing System (EIFS) - obtain the actual written instructions from the manufacturer. Then hire an independent EIFS inspector who will perform on-the-job inspections to ensure the EIFS is being installed correctly. 

Author’s Note: If I was building your home and you insisted on using EIFS, I would have you sign a waiver that completely absolves me of any future liability with respect to mold growth, wood rot or any health issues that may affect you or your family. If you refused to sign the waiver, I would refuse to build your home. 

Trim Lumber 
Redwood and smooth cedar contain natural preservatives and make excellent exterior wood trim. If using another wood species, be sure it contains a wood preservative. 

All exterior trim should be primed and finished painted on all surfaces before it is in​stalled. 

All cut edges of trim lumber should be painted before they are installed. 

Use hot-dipped galvanized or stainless steel fasteners to install exterior trim lumber. 

Vinyl Siding 
All vinyl siding shall be applied over an exterior water membrane to eliminate the possi​bility of water from creating leaks and wood rot. 

The vinyl siding shall be install in strict compliance with the written instructions from the manufacturer with respect to nailing the siding to prevent rattles in wind and buckling and curling in hot weather. Siding must be allowed to freely expand and contract so the nails must not be driven too tightly. 

Consider foam-core vinyl siding for extra insulation and rigidity characteristics. 

Water Service Line 
The water line supplying drinking and potable water to the home shall be 1-inch diame​ter if possible. Larger diameter (greater than 1 inch) water supply lines are required if the distance from water source to the house is greater than 150 feet. This larger-sized line minimizes pressure drop. If it is a copper line, this pipe shall be K thickness soft copper. 

Where the water line enters the house, be sure the shut off valve is a ball valve. Do NOT accept any other type valve no matter what the builder or plumber tells you. Fur​thermore, just after the ball valve, install a tee fitting and just off the tee install a 3/4 inch diameter female adapter so you can install a 3/4 inch boiler drain. This boiler drain valve allows you to easily drain the entire house side of the water supply system. The boiler drain is equipped with threads that match those on a standard garden hose so you can attach a hose and extend it to the nearest floor drain. 

Windows 
All windows should carry independent certifications from either the American Architec​tural Manufacturers Association (AAMA) and/or the National Fenestration Rating Coun​cil (NFRC). These organizations ensure the windows meet certain requirements with respect to the quality of the materials, how the windows are assembled, how leak proof they are and how energy efficient they are. 

The installation steps for windows typically go far beyond simply nailing in the fins that extend from the jambs. Get the written installation instructions and be sure all steps have been followed. Failure to do this can void the warranties provided by the window manufacturers. 

All windows shall be Low-E glass and argon filled. These windows are very energy efficient. The best windows have the highest R-value. Be sure the R-value is an aver​age over the entire unit, not just taken from one location on the window.  
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Chapter Two – Interior Specifications


Attic Access Stairway 
Install a Bessler Attic Staircase if possible. These are true one-piece stairs that roll down into position. They are not at all like the flimsy steep folding ladder stairs. 

Bathroom Plumbing Fixtures 
Toilets should fit into a space or area that is a minimum of 36 inches wide. 42 inches is preferred. 

Install a high-performance vapor retarder on all bathroom walls, especially in tub and shower areas. This vapor retarder should drape down over the flashing flanges of tubs and showers. 

Pack fiberglass insulation around all tubs to ensure bath water stays hot for extended periods of time. 

All acrylic or fiberglass tub and showers must be set in wet plaster or mortar per manu​facturers’ instructions. This solid base prevents the bottom of the fixtures from flexing and cracking as people stand in these fixtures. 

Plan and orient bath fixtures, especially tubs and showers, so an access panel can be installed on the other side of the wall where the valves and drains are located. Try to place a closet on the other side of the tub and shower valve wall. This long access panel allows future maintenance of the valve and drain with minimal disturbance to fin​ished surfaces. 

Frame tub and shower walls so that the tub and shower valve is centered between two vertical studs. If the faucet needs to be replaced in the future, it will be a simple task to do so from behind the wall. If the valve body bridges a stud, it is nearly impossible to replace the valve without destroying the finished tub and shower wall. 

Do not install a block behind the tub and shower valve. Install blocking 6 inches above and below the centerline of the valve and secure piping to the block so that valve can be removed from the other side of the wall. 

Low-flush name brand toilets such as Kohler do work. Cheap import toilets that meet the low water flow standard may not flush properly. Install a name-brand toilet that is guaranteed to flush properly the first time. 

Pressure-assist toilets that have a pressure tank inside the tank are not required. These units do work, but often make loud noises when the toilet is flushed. Install a high-quality regular toilet and there is no need for a pressure-assist model. 

Below Slab Rough Plumbing 
All building drain lines that service waste from toilets must be 4 inch diameter piping. Schedule 40 PVC plastic piping is suitable for under-slab plumbing piping. 

Map and photograph all piping before it is covered with granular fill. 

All fittings in underground piping shall be no greater than 45 degrees. The only place a 90 degree fitting is permitted is where the underground piping ends and turns up to be​come a vertical plumbing stack. 

Central Vacuum 
Locate power unit of central vacuum in the garage to minimize noise in the living areas of the home. 

Install foot activated ports in kitchens to sweep debris into the system instead of having to plug in a hose to clean these smooth floors. 

Give special consideration to fully-cyclonic systems. They do not require bags and pro​duce fantastic suction. 

Vent the exhaust of central vacuums to the outdoors to eliminate all dust from indoors. 

Ceramic Tile 
All ceramic wall tiles shall be installed on cement board that is 100 percent waterproof. 

A high-performance vapor retarder shall be placed on the walls of the tub/shower area in one continuous piece before the cement board is attached to the framing members. This membrane shall overlap the flashing fin of tubs, shower pans, shower liners, etc. and is especially critical where tubs and showers are placed against exterior walls. 

Ceramic tile shall be installed with cement-based thinset for a permanent installation. Organic mastic is acceptable, but usually will not last as long as thinset. 

The grout line between the first row of tile and the floor or fixture shall not be grouted. It should be caulked with a mildew-proof caulking compound. 

Ceramic floor tile shall be placed on floors that are solid and have little or no bounce to them. Wood floor systems should be designed with a 1/480 deflection standard, not the usual 1/360 span deflection standard. The 1/480 standard produces stiffer floors. 

The minimum substrate under ceramic tile on wood floors should be 3/4 inch plywood or OSB covered with 1/2 inch cement board. The wood flooring system shall be in the same plane and free of all humps and low spots. Fill in all low spots with a cement-based floor leveling compound so no hollow spots exist between wood subfloor and cement board. 

Closets 
Standard storage closets for clothes and stored items that are not walk-in closets shall have doors that are nearly as wide as the width of the closet. For example, a closet that has an interior width of 4 feet should have a 3-foot wide door. A closet that has an interior width of 6 feet should have a 5-foot wide door opening. 

Closet depths shall be 30 inches wherever possible. Traditional 24-inch deep closets are minimally acceptable. 

Consider placing storage systems within closets that create a series of individual cubby spaces for sweaters, shoes, folded shirts, etc. 

Concrete Slabs - Basement, Garage, Etc. 
Basement slabs shall be a minimum thickness of 4 inches. The strength shall be no less than 3,500 PSI. Fibermesh fibers mixed with the concrete or welded steel mesh fabric placed inside the actual concrete slab can be used for reinforcement, but is not nec​essary.
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Garage slabs shall be placed on compacted granular fill. Never allow soil to be placed inside the foundation walls of a garage. All void spaces be​tween virgin soil and the foun​dation walls must be filled with compacted granular fill. Rein​forcing steel in garage slabs is a good idea. It can be stan​dard 21 or 42 pound steel welded wire fabric, 1/2- inch diameter steel bars placed on two foot centers at 90 degrees to one another or fiber-mesh mixed with the wet concrete. 

Control joints shall be cut in all slabs to prevent random shrinkage cracks. These joints shall be a minimum depth of 1/4 the thickness of the slab. They can be saw-cut as soon as the concrete can withstand foot pressure and the action of the saw without harming the finished surface. Under no circumstances shall the joints be cut later than 24 hours after the concrete is hard enough to walk on without harming the finish. 

The control joints must extend toward the center of the slab at any place where two foundation walls meet to create an angle greater than 45 degrees. The saw cut line must extend full depth to the foundation walls. This means the control joint line must be created with a hand trowel while the concrete is still wet and extend towards the center of the slab approximately 3 inches. 

Dryer Vents 
Locate dryer vents so they exhaust through the roof or through exterior walls. Never use plastic accordion-style piping to vent a clothes dryer. This cheap plastic style of pipe deteriorates, provides too much resistance to air flow and is not approved by dryer manufacturers. Use smooth 4-inch diameter galvanized pipe that is screwed to​gether at each fitting or pipe length splice. 

If the dryer exhaust exits a wall immediately behind the dryer, place the exhaust vent 32 inches up off the floor. This allows the dryer pipe to be easily connected and discon​nected as you install and remove the dryer. 

Drywall / Plaster 
Consider using 5/8 inch drywall on walls in rooms that connect to other rooms where sound or noise transmission may be an issue. Thicker drywall helps block noise from one space to another. 

Finished drywall and plaster needs to be primed with special primer/sealers that create a smooth texture and even porosity for finished paint. 

Electric Branch Circuit System 
No 14 gauge wiring is permitted in the home. Use 12 gauge wiring suitable for 20 amp capacity in all circuits. 

Install arc-fault circuit breakers in as many circuits as possible. 
Install a minimum of three blank 1 inch or larger UL approved metal or plastic conduits from the main circuit panel to remote attic locations of the house or to remote garages. These conduits will allow the easy installation of future wiring circuits without having to fish wires through walls and ceilings. 

Install additional blank metal or plastic conduits at least 4 feet away from the future electric conduits. These additional conduits will be available for low voltage phone lines, computer wiring or other low voltage wiring that should not be installed or located close to high voltage wiring. 

Install a minimum of one or two interior switches that control multiple exterior outlets. These outlets may be used for exterior holiday lighting. Some outlets may be strategi​cally located near the roof or gable ends to minimize or eliminate the need of extension cords to power holiday lighting. 

Install exterior outlets near garage doors that will facilitate power tools used inside or immediately outside the garage. 

Install UL approved ceiling fan boxes and wall switches that control the ceiling fixtures in all bedrooms. 

Install strategic wall outlets immediately behind sofa side table locations as well as bedroom night stands. Calculate locations so lamp cords and alarm clock wires can be bound together and hidden behind the tables. 

Install strategic floor outlets for side tables in larger rooms such as family rooms or liv​ing rooms where seating arrangements place chairs in the middle of a floor. 

Install strategic outlets in wooden mantles for holiday lighting arrangements or for dis​crete indirect lighting of objects on a mantle. 
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Electric Service Panel 
Install a minimum 200 amp 40 circuit panel. This panel works well for 95% of the houses built in the USA. Larger 5 or 6 bedroom homes that are 7,000 square feet or larger may re​quire dual panels to handle all of the house’s electric needs.  

Many circuit breaker manufacturers such as Square D also make accessory whole-house surge protectors that adapt and fit next to the main circuit breaker panel. The high-quality surge protectors have removable components that make it easy to remove the metal-oxide varistors that might blow in the event of a surge. Instead of replacing the entire surge protector, you just remove the blown component and insert a new one. 

The electrician is responsible for clearly marking each circuit breaker and all of the out​lets and lights controlled by that breaker. 

Finished Flooring 
The thickness of all finished flooring materials shall be examined before any flooring is installed. Calculations shall be made so that the top surface of all finished flooring ma​terials ends up flush. It is entirely possible to have 1/4-inch thick slate end up flush with 3/4 inch hardwood flooring. 

To make sure finished floorings are flush, different thickness underlayments must be used. Perform the necessary calculations to ensure the correct underlayments are used under the respective finish flooring materials. 

Fire Sprinklers 
Give special thought to installing a fire sprinkler system. Residential sprinkler heads install flush with ceilings and are hardly visible. They can be piped into the regular wa​ter supply system and may save your life or those you love.
Framing Connectors 
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A wide variety of metal framing connectors are widely available that allow you to connect roofs, walls, floors, etc. in one continuous path di​rectly and permanently to the foundation. This is an impor​tant consideration if you live in an area that is subject to hurricanes, tropical storms or tornados. 

Do not use roofing nails to connect these metal connec​tors, straps or any joist hang​ers to the wood framing. Special structural nails are available from the metal framing connector manufac​turers that are made to with​stand all of the rated forces. The heads of roofing nails can pop off the nail shaft with minimal force. 

Garage and Garage Doors 
The garage shall be large enough to comfortably store cars, lawn equipment, garbage cans, sports equipment, bicycles, etc. To achieve this, a standard two-car garage will need to be 26 feet deep and 30 to 34 feet wide. It shall have a ceiling height of 13 feet if at all possible. 

The extra-tall ceiling allows a storage loft to be built in the back third of the garage. This loft can overhang the hoods of the automobiles and have enough height so a 6 foot tall person can walk below and on top of the loft without hitting their heads. Access to the loft is by a standard set of steps, not a ladder. 

The openings of the garage doors shall be a minimum of 4 feet, preferably 5 feet, away from any side wall of the garage. 

10-foot wide single garage doors that are 8 feet tall will accommodate a standard sports utility vehicle or pickup truck. Doors smaller than this can be problematic. 16​foot wide double garage doors create very tight parking arrangements for two cars. If a double door is specified, consider an 18-foot wide double door. 

Install a minimum of two 20 amp 120 volt circuits in the garage with one of them feed​ing an outdoor outlet on the face of the garage. 

Access to the storage truss area above the garage shall be planned such that the ac​cess ladder or steps lead down from the attic area to the storage loft in the rear of the garage. 

In warm climates, install a utility sink with hot and cold water. 

In all climates, install a frost-proof hose bib that connects to a water softener. Use this hose supply to wash cars so that there are no water spots on the painted finish as the car air dries. 

Install shelving in garage as well as hanging strips for all lawn and garden tools. 

Heating and Cooling Systems 
Heat gain and heat loss calculations must be performed for the exact house situated on the exact lot you are building upon. These calculations tell the heating contractor: 
1. The exact size of both the heating and cooling equipment 
2. The amount of heat and cooling that must be piped or supplied to each room of the house so all rooms are at or near the same temperature. 

Supply ducts or piping should be located on exterior walls where outside temperatures are trying to battle the artificial climate your heating or cooling system is creating. 

In forced-air systems, each room shall have an adequate return air duct on the wall op​posite where the supply duct is located. Placing the duct here creates a natural flow of conditioned air across the room. In climates where air conditioning is relied upon to provide comfort, these return air ducts shall be located approximately 7 feet off the fin​ished floor. 

Never accept the lowest bid for your heating and cooling system. This system is vitally important to your long-term comfort. The real professionals use great equipment and they take the extra time to install it correctly. They are not overcharging you or your builder. They are simply charging you for the great system you will enjoy for years. 

Bathroom supply air ducting should always be in a wall. Never use a floor register in a bathroom. 

Never place a return air duct in a bathroom or in a kitchen. Unpleasant odors from these rooms can be quickly circulated throughout the entire house. 

To maintain the correct amount of air flow into each room of the house, the main air duct in forced air systems gets smaller and smaller as branch lines to other rooms ex​tend from the main duct. Be sure your contractor understands how to maintain equal static pressure throughout the system so the correct amount of air flows from each duct in each and every room. 

Place exterior air conditioning compressors as far away from sleeping rooms, exterior porches and patios as possible. Keep in mind where you might gather when you are home and be aware that these machines can create unwanted noise at times when you wish noise to be at a minimum. 

Insulation 
Fiberglass batts installed in walls must be installed so there are no void spaces. Cut slits into insulation so it encapsulates wires and pipes in exterior walls. 

Blown-in fiberglass in attics is excellent. Install 30% more than the recommended thick​ness for your area.

Newer spray-in cellulose and fiberglass systems are fine, but carefully do the math be​fore you purchase a system. If you choose one of these systems, be sure the insula​tion is completely dry before they are covered with vapor retarders and/or drywall. 

Significant heating loss can happen from air infiltration. Be sure to checks for air leaks in exterior walls where air can easily enter or exit finished spaces of the home.  

Caulk penetrations in exterior wall plates to minimize air infiltration into wall cavities. 

Caulk the gap between the bottom plates of exterior walls and all floors whether they are concrete slabs or wood floor systems. 

Low Voltage Wiring for Door Chimes, Telephone Computers, etc. 

Install sufficient low voltage wiring to all locations where you think you might need it. All runs should be home runs meaning the wire to each location originates from a central distribution panel. Do not loop one continuous cable from one location to another.  

Use twisted pair wiring for telephones and CAT 5 computer cable. 

Plan a central location for wireless hubs that can serve the entire structure with a suit​able strong signal. 

Cable TV wires should also be home runs with each location wire extending back to one central point. Coordinate central location with cable TV company for optimal signal strength. 

Natural Gas or LP Gas Lines 
All exterior gas supply lines need to be buried at least 2-feet deep. Never allow rocks to be placed in the backfill soil unless you have covered the pipe with a minimum of 6 inches of granular sandy fill or rock-free soil. Be sure the pipe is not resting on any sharp rocks before it is covered. Place a layer of smooth granular fill or rock-free soil under the pipe. Map the trench location and take photographs of the trench and pipe before it is buried. 

All interior gas piping shall be installed to adapt to lower pressure natural gas pres​sures and volumes. LP gas typically operates at a higher interior pressure and a smaller pipe diameter can be used to feed fixtures. But if natural gas becomes avail​able at a later date, the piping system may be undersized. Larger pipes that work for natural gas will always work for LP gas. 
Painting and Staining 
If smooth-finish drywall is being painted, it should be primed with a special sealer / primer that evens out texture and porosity differences between the drywall paper and the joint compound. These products are readily available and are inexpensive. 

Washable flat wall paints are readily available. Some contain microscopic ceramic spheres, other contain ScotchGuard® chemicals. 

All nail holes in woodwork and trim must be spackled and sanded smooth before prim​ing and painting. 

Stained woodwork and trim should be treated with a wood conditioner that minimizes the penetration of stains. This is very important if softwoods are being stained. The wood conditioners produce gorgeous stained finished when applied as directed. 

Plumbing System 
To minimize noise of rushing water down drain lines, install cast iron drain piping. Schedule 40 PVC plastic piping can be used for air vent lines to save money. 

Rough in basement bathrooms and utility sinks whenever possible to save money. Cut​ting into concrete slabs to create basement bathrooms at a later date is a very expen​sive proposition. 

Water supply lines shall be sized to minimize water pressure and volume losses. Use 3/4 inch minimum pipe size to feed all fixture groups. Branch off this 3/4 inch pipe to each fixture with its own 1/2 inch pipe. Never serve two fixtures with a 1/2 inch pipe. 

All shut off valves under all fixtures shall be ball valves. Ball valves typically have a straight lever handle that just moves 90 degrees in one direction or another. They typi​cally perform flawlessly for the life of the house and they only cost slightly more than standard valves that have rubber or plastic replaceable washers. 

To minimize noise in water supply pipes, consider using type L copper if copper is be​ing used as your water supply pipe. Type L is thicker and absorbs turbulence much better than thinner type M copper. Larger diameter pipe sizes help to minimize water noise as the water flows slower through these pipes to satisfy a given fixture demand. 

The primary water supply line serving the entire house shall be 1-inch diameter until it passes and serves the water heater and feeds the first major fixture grouping. 
Large hot tubs or large capacity whirlpool tubs must be served with minimum 3/4 inch supply piping. These fixtures almost always require separate water heaters to produce the vast amounts of hot water required to fill these vessels. 

Water hammer is eliminated by using the larger supply piping as mentioned earlier. 

If copper tubing is used for water supply, all joints must be wiped clean of excess sol​dering flux. Wipe pipes with a rag soaked in mineral spirits until each joint is perfectly clean. Acid flux that is not cleaned from copper pipe can cause future corrosion that causes leaks. 

Investigate if your area suffers from aggressive water. If so, be sure you use the cor​rect water supply piping that will not suffer corrosion from the aggressive water. 

If you plan to have a water softener installed, pipe outdoor hose bibs so they do not pull water from the water softener. However, one soft water hose bib should be in​stalled in or near the garage. If you wash your car and rinse with soft water, water spot​ting does not happen. 

Check to make sure all temporary test caps are removed from all roof plumbing vent pipes before you move in. 

Roof Trusses 
Steep-pitched roofs should not be constructed using regular or standard trusses. Con​sider attic trusses in these situations that create a bonus room or traditional attic space. You can mix attic trusses with regular trusses if you do not want to open up all of the space in an attic area. 

Storage trusses can be used above garages to create wide-open spaces for storage of possessions. 

Raised heel heights on trusses allow for generous amounts of attic insulation where roofs pass over exterior walls. The normal heel height on a standard truss is often 4 inches. Consider increasing this height to 7 or 8 inches. 

Modern roof designs have all but eliminated generous roof overhangs. Large 24 and even 30 inch overhangs help shelter exterior walls from rain and provide shade for up​per story windows. 

Do not construct these overhangs with simple chicken ladder framing that attaches to the outside face of the gable-end truss. Order a lowered truss so 2 x 4 or 2 x 6 outrig​gers can pass over this truss and be connected to the second truss in line. This method creates overhangs that will never droop or sag over time. 

Rough Lumber 
Do not allow rough lumber to be in contact with the soil for more than 24 hours. Lum​ber delivered by trucks should be dumped on wood pallets that keep the lumber up off the soil approximately 4 inches. Lumber should be covered if rain or snow is expected, but the cover should flair much like a rain fly on a camping tent. This method of protec​tion keeps precipitation from the lumber but readily allows water vapor from the soil to escape. 

Wrapping a pile of lumber in a plastic shroud that is held down to the soil with rocks or bricks is a huge mistake. This method of covering traps vast amounts of water vapor from the soil and allows it to cook into the lumber when the sun hits the stored lumber. 

Consider treating all rough lumber with a borate solution to minimize or eliminate future termite infestation and wood rot. This can be done by dipping each piece of lumber in a trough of liquid borate solution. A second less-preferable method is to spray the lumber after the house is constructed and under roof. 

Staircases - Interior and Exterior 
Plan ahead and strive to create stairs that have 7 and 1/2 inch risers and 10 inch deep treads. Stairs built to this configuration are the most comfortable to ascend and de​scend. This design standard is easy to achieve. Plan so that the precise vertical eleva​tion difference between finished floors, landings, platforms, etc. is simply a multiple of 7.5 inches or 15 inches. 

All stairs must be carefully detailed to meet all building code requirements.  

Storm Shelter 
Consider incorporating a solid masonry storm shelter within your home to provide a safe haven in the event of a severe windstorm. A small concrete block room can be disguised as a closet with little effort. Use a commercial steel door with a steel frame for this room that is anchored into the concrete block. 

Structural Steel 
All steel I-beams, columns, angle irons for brick or masonry support shall be primed with a rust inhibiting primer that preferably contains zinc. Once the primer is dry, paint all steel with a minimum of one coat of finish paint. It is extremely critical for all steel that will be exposed to the elements be primed and fin​ished painted on all sur​faces, edges and hidden surfaces before it is placed. Unpainted steel can rust over time and hidden un​painted surfaces are impos​sible to paint after the steel has been installed. As this steel rusts, it expands and can actually crack masonry veneer surfaces. 

Adjustable steel columns have a top and bottom. Be sure they are installed in the correct direction. The ad​justable screw is supposed to be on the lower portion of the column at the footer. You adjust the height of the column so the I-beam is level and then pour the basement con​crete [image: image25.jpg]


slab so the screw is buried and locked into position. 

Steel columns must be welded or attached to steel I-beams with approved structural bolts. 

Plan ahead and increase basement wall height to permit taller steel I-beams that need fewer vertical support columns within a basement. Typical steel basement I-beams are 8 inches tall, but 10 inch and even 12 inch I-beams can be installed that may require a support column every 16 feet instead of every 8 feet with smaller height beams. Con​sult with a structural engineer and install a beam or beams that require as few interior supports as possible. 

Termites 
Soils under slabs and around the house shall be treated to prevent termite infestation. The lumber can also be treated with borate chemicals to resist termite infestation. 

Be aware that some liquid chemicals are photo-reactive and may degrade in the pres​ence of daylight. Some chemicals need to be covered quickly to remain effective. Con​tact the certified pest control applicator and discuss if the chemicals being used must be covered and if so, in what time frame. 
Vapor Retarders 
All slabs on grade, including garages, shall have a high-performance vapor retarder that meets ASTM-1745 requirements. This membrane shall be placed over soil or on top of graded gravel before the concrete is placed. 

This same vapor retarder shall be placed over clean and graded soil in crawl spaces. 

Ventilation Fans 
Bathroom and kitchen exhaust fans must be ducted to the exterior of the home. It is best to create sidewall exits or rooftop exits. Special termination vent caps are made for both locations. These caps have built-in dampers and are made specifically to work with 4-inch round duct piping. 

Never allow a bathroom or kitchen exhaust fan to extend to a soffit. Humid air can be drawn up and into the attic space and can cause severe roof rot in a short amount of time. 

Never use accordion-style flexible plastic pipe to vent bath, kitchen or dryer fans.  

Smooth galvanized steel piping shall be used to duct fans unless the manufacturer rec​ommends a better pipe. Bath fans that vent through cold or cool attic spaces must have the exhaust pipe well insulated. Spray-on foam insulations work well so long as they are approved by the building department. Be sure all mill oil is removed from the duct piping before insulation is applied. 

Schedule 40 PVC pipe can be used in some cases to vent bathroom fans. It must also be insulated where it passes through unheated areas. Be sure this plastic pipe is code-approved. 

Wall Blocking 
Install solid 2x scrap blocking in strategic locations for towel bars, curtain rods, heavy mirrors or pictures, shower and tub grab bars, handrails in all staircases, closet rods, etc. Photograph locations before walls are covered and mark height of centerline of block with large marker on blocking so it can be seen in photographs. 

Wall Framing 
Place blocks of wood 16 inches long on all rough door openings where light switches will be located. This block forces the electric box far enough from the opening so it is not cramped by door trim. 

Kitchen and bathroom walls that will have cabi​nets on them must be framed with engineered wood studs that are per​fectly straight or with heavy-gauge steel studs. The use of these materi​als makes for perfectly straight walls that make installing base, wall cabi​nets and countertops a breeze. 

String the wall to ensure all studs are in the same plane. Place two rows of solid blocking so centerline of blocking is at the centerline of top rail of base and wall cabinets. This blocking provides finish carpenters with an infi​nite amount of locations to screw cabinets to the wall.  

Use 2x8 walls for walls that conceal a 3 or 4-inch plumbing stack. A traditional 2x6 wall does not allow enough room for water lines to easily cross from one side of the plumb​ing stack to the other side. This deeper wall also al​lows for sufficient sound deadening insulation in case you choose not to use cast iron drain piping. 

All wall framing and floor joist framing shall be stacked. Wall studs are to be laid out so they end up directly on top of floor joists. Second-floor floor joists must then be installed so they bear or rest directly above the top of the first-floor wall studs. This fram​ing method is an excellent building practice and transfers loads directly to the foundation using the most direct path. It also makes the jobs of electri​cians, heating and cooling and plumbing subcontrac​tors much easier as they run the utilities up and through the walls. 

Wallpaper 
All walls that will receive wallpaper must be sealed with special primer/sealers that block the wallpaper adhesive from penetrating the painted finish. These paints are readily available at wallpaper stores and major paint stores. NEVER use regular wall paint or semi-gloss paints thinking they will perform the same function. They will not. 

All pre-pasted wallpaper shall be installed using clear brush or roll on paste activators instead of soaking the paper in water. Soaking pre-pasted wallpapers will work, but soaking period must be precise or the glue will not be activated or worse yet, it may dissolve into the soaking pan. 

Wallpapers need to relax and expand for ten minutes once the glue is activated. Do not hang paper until they have totally relaxed. Failure to wait can cause wrinkles and bub​bles to form in the wallpaper. 

Water Heaters 
Gas-burning water heaters often come with different sized burners. Larger burners al​low water to be heated faster. Look for burners that produce at least 50,000 Btus per hour. 

Before deciding upon a continuous water heater that does not have a storage tank, do the math to ensure it is indeed a great value. Often these heaters do not pay for them​selves for 15 or more years. 

Install a gravity hot water recirculating loop to ensure hot water is at all fixtures within seconds. 

Wood Subflooring Systems 
Install 3/4 Douglas Fir tongue and groove plywood subflooring if available and within budget. Oriented strandboard of the same thickness is an acceptable alternative, but I prefer plywood if it can be squeezed into the budget. 

The subflooring shall be glued and fastened to the floor joists using a minimum 8 penny ring-shanked nail. If the nails are driven with a pneumatic nailer, be sure the pressure is set so the nail is countersunk no more than 1/16th inch into the plywood. Each sheet of plywood shall be completely nailed as soon as it is dropped into the fresh glue. Do NOT tack the plywood and come back later to nail off the entire floor. The glue can set in that dwell time and become useless. 

After the house is under roof and before any floor finishes are applied, screw the sub-floor to the floor joists using minimum 1 5/8 inch long coarse thread drywall screws. Adjust driver so screws do not strip out. Screw off all areas of the subfloor where floor plans indicate any foot traffic in a room. These screws prevent future floor squeaks. Do not screw the floor off until the sub-floor and floor joists have had a chance to acclimate, dry out and otherwise shrink as much as possible before finished flooring is installed. 
Woodwork and Base​boards 
Discuss the possibility of using custom-milled baseboards and door and window casings throughout the house. On a large project the cost of grinding the custom knife to make the woodwork is spread out over hundreds or thousands of linear feet of molding. Cus​tom woodwork adds a distinctive touch to a home. It should also be used on any large remodeling project where you are matching existing finishes.
Woodwork that is to be stained shall be solid wood or veneer covered. Do not use fin​ger-jointed woodwork if you plan to stain. 

Woodwork should acclimate inside a house for 5 days if possible before it is installed. Store the wood in the house so it is the same temperature and humidity as the interior of the house. 

Painted woodwork should be primed on all surfaces before it is installed. 

Nails used to attach woodwork of any type should penetrate into solid wood a minimum of 1 and 1/4 inches. 
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AsktheBuilder Products


As you might imagine, I have all sorts of other products. Each of the items below in blue is a direct link to that product. Click them to learn more. Here is a quick list of some of my best selling items: 

	Stain Solver®: This is a fantastic color and fabric safe oxygen bleach. It is non​toxic. You may have seen other similar products on TV such as Oxi-Clean®, and other ones sold in grocery and membership club stores. But my Stain Solver® beats them all. The ingredients in Stain Solver® are made in the USA. Virtually all of the other products, including Oxi-Clean®, have foreign-made ingredients. My stuff is more powerful and blended to achieve maximum performance. Don’t be fooled by lower priced substitutes. The low price means cheaper ingredients and more low-cost filler instead of oxygen bleach! 

	Click on this blue Stain Solver® link and you will be taken to my shopping cart where I offer my oxygen bleach and the other AsktheBuilder products.


	New Home Construction Checklist: If you are going to be building a new home or know of someone who is they need to know how to compare bids make sure ALL items have been quoted and that they are hiring the best builder. My New Home Checklist does all of this and more! 


	Walk Through Inspection Checklist: Once the new home is built how will you spot any major or minor defects? Without my checklist you will surely miss some​thing! 


Click here to see ALL the Ask the Builder Products  



When you see text that is highlighted in yellow such as this and has a piece of Caution Tape attached, be alert! The text has important information that is vital to the overall success of the project. It may also contain important safety information.





When this happens, you will see text highlighted in green with a piece of Formula Tape attached. The information in between the strips of green formula tape may help you win a round of Trivial Pursuit or Jeopardy, but don’t feel the need to memorize the information!
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