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Residential and Commercial Roofing 

Asphalt Roof Shingles 
Guidelines for planning asphalt shingle roofing. 

 
CONSIDERATIONS  

Before undertaking any re-roofing project there are several questions that should be considered to insure a 

successful project and make it go smoothly. You should also familiarize yourself with all aspects of the re-

roofing process before you begin. The fact is, there are various conditions about your roof that may limit your 

product choices or affect the cost of your roofing job.  

Do I need a new roof?  

How old is it? A roof that has been properly installed, ventilated and has not been damaged can last 20 years 

or more. An inspection of the roof should be done periodically. Look for cracks, curled or cupped shingles, 

worn mineral coatings, exposed nails, previous patches, holes, and exposed underlayment or sheathing.  

Does the roof leak? If the answer is yes, it is necessary to determine why. If you have inspected the roof and 

it looks sound your problem could be roof flashing. Many roof leaks are result of bad or misapplied flashing. 

You should spend time in the attic looking for water stains, particularly around vents, chimneys, and vertical 

wall elements above the roof. A garden hose can help you find the leak. Flashing can sometimes be replaced 

or repaired without installing a whole new roof. 

Do it myself or hire a professional? This is a question that only you can answer based on your skill level 

and time. An asphalt roofing project can be successfully accomplished by the homeowner if you take the time 

to become familiar with the roofing procedures. Be sure to plan your project around the weather and allow 

enough time to get a proper cover on the roof  

 before it rains. Steep sloped asphalt roofs and those with multiple valleys can present special problems, so be 

sure you have the right equipment and skills before undertaking this type of roofing project.  

 

 

http://www.cornercrafters.com/christmas_magic_garland.html


 
  

 Other types of roofs such as wood shingles, shakes, and clay tile are not normally taken on by the  do-

it-yourself' homeowner because of the special skills required. Remember; if you decide to hire a 

professional be sure the company is a state licensed contractor or roofer.  

 

Should I overlay the existing roof or tear off the existing shingles? There are two options available 

for re-roofing installations. One would be to tear off the old roof before applying the new one (tear 

off). The second would be to lay new shingles over the existing roof (layover). Roofing is very heavy 

so multiple layers can affect the roofs ability to hold the weight of winter snow. Note: with asphalt 

shingle there is a maximum of 2 layers of roofing allowed.  

An overlay can be the less expensive of the two options. However, it is not necessarily always the best 

choice. There are advantages to tearing off the old roof before installing a new one. For example: 

- If there are any defects in the roof deck, they will be revealed when the roof is torn off. These defects 

should be repaired before applying the new roof. - If condensation problems exist in the attic, they too 

will be revealed when the roof is torn off. Properly designed attic ventilation can then be installed in 

order to help eliminate such problems. 

- When the old roof is torn off, an ice-protection underlayment must be installed before applying the 

new roof. This will help prevent against ice damage.  
The State of Minnesota Department of Labor and Industry 

 

========================================================================= 

Residential  
Asphalt Roof Shingles 

 

Hail Damage 

According to the National Weather Service, hail results in roughly $1 billion in damages per year in 

the United States. Hail threatens most areas of the Unites States, and the country sustains an average of 

3,000 hailstorms per year. While asphalt shingles are designed to resist hail, severe hail poses a threat 

to their integrity and functionality, particularly where the shingles are not firmly supported, if they 

cover old layers of roofing, or if they are aged and otherwise inherently more prone to damage. 

After severe hail storms occur, hail damage to asphalt shingles can be visually obvious and easy to 

diagnose. However, thunderstorms that produce severe hail commonly also produce a large volume of 

smaller and not necessarily damaging hail, which generally produces more problems other than those 

caused by severe hail alone. For this reason, damages from a typical severe hailstorm are often most 

intense in a limited area, decreasing in severity as one moves away from the area of greatest damage. 

Because the effects are then inconsistent over the area affected, one must have a thorough knowledge 

of asphalt shingle construction, installation, installation practices, wear and tear, manufacturing 

defects, etc., as well as hail damage before an educated conclusion may be drawn on a particular roof. 

 Is the damage new or old? When did the damage occur? Does it warrant repair or replacement? Is the 

entire roof a complete loss or are there only a few shingles that warrant replacement? Are there 

unintentional or intentional man-made damages? Our team of professionals is trained and experienced 

to deal with these and other complicated issues. 

Is the damage new or old? When did the damage occur? Does it warrant repair or replacement? Is 

the entire roof a complete loss or are there only a few shingles that warrant replacement? Are there 

unintentional or intentional man-made damages? Our team of professionals is trained and experienced 

to deal with these and other complicated issues
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Installation Errors  

Installing asphalt shingles is not a suitable activity for amateurs. While installation of an asphalt 

shingle roof can be basic in theory, the devil is in the details, and it is much more complicated 

than most people would assume. Roofing contractors have great responsibility ï responsibility 

that extends well beyond making sure a roof is leak-proof when the job is finished. 

By applying shingles to a deck, the installer is affirming that the deck and underlying structure 

are suitable for the material being installed. By attesting that the shingle manufacturerôs warranty 

is valid, the installer is affirming that all of the manufacturerôs conditions to make the warranty 

effective have been met ï conditions that are more rigid than the roofing contractor and the 

property owner realize. By performing work under a building/construction permit that references 

a particular building code, the installer must hold his workmanship and the entire roof system 

against the rigid requirements of modern codes. 

Unfortunately, there are little or no barriers to entering this industry and no prerequisites in order 

to certify oneself as an experienced roofing contractor. Roof installation is hard work, and given 

the extreme competition and shortage of experienced labor in this industry, errors, mistakes, 

shortcuts, and other problems are an inevitable consequence. Installation errors, mistakes, and 

damages are very common in asphalt shingle roofs ï human error is perhaps a greater cause of 

asphalt shingle roof problems than all other potential culprits combined. 

    

Manufacturing Defects 

Shingles suffering from manufacturing defects are generally rare considering the enormous 

volume of this material produced each year. Donan Engineering works with many major asphalt 

shingle manufacturers, and we frequently tour their assembly plants in an attempt to observe how 
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these materials are made, where material or assembly defects may occur, and how these defects 

will manifest themselves once these materials are subjected to the unrelenting forces of nature. 

Whether cosmetic and nothing more than a nuisance or structural and a cause for concern and 

replacement, manufacturing processes and the defects they can cause are important to understand 

when studying asphalt shingle roofs. Donan Engineering has been involved in countless projects 

where problems or conditions have been misdiagnosed as manufacturing defects, hail damages, 

improper ventilation, normal wear and tear, installer activities, etc. 

There is no comprehensive list of asphalt shingle manufacturing defects and how they occur.  

     

Wear and Tear 

No roof lasts forever, and like most roofing products, asphalt shingles deteriorate with time. 

Over time, asphalt shingles may change in appearance, but more importantly, their performance 

limits diminish. Shingles are most resilient to the effects of aging when theyôre new, and they 

become more susceptible to the damaging effects of hail, wind, ice damming, wind-driven rain, 

and the everyday stresses of normal wear and tear the older they get. 

Not all shingles age the same way or at the same rate. The effects of weathering depend on the 

construction and ingredients of an asphalt shingle, the method used to install them, their 

exposure to the sun, the ventilation of the roof, and many other factors. These are just some of 

the reasons why no two roofs are created equal and why we cannot correlate the performance of 

one roof to that of a neighboring roof ï even if the two are the same type of shingles installed at 

the same time by the same contractor! Understanding how various types of asphalt shingles 

weather and the factors that control the rate and extent of this weathering are critical to properly 

analyzing these roofs for all types of damage. Normal wear and tear can easily be misdiagnosed 

by those who are not familiar with the effects of natureôs unrelenting fury on these materials. 
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Wind Damage 

Asphalt shingles are designed to resist damages from wind ï yet, all asphalt shingle roofs will 

deteriorate with age, and may eventually become prone to damages from wind. However, wind 

damages sometimes occur when they perhaps should not have ï when the winds responsible for 

the damages werenôt truly ñsevere,ò yet they are nonetheless responsible for considerable loss. In 

other cases, wind damages may be attributable to more valid winds, but the severity of the loss 

will be greatly exacerbated by pre-existing conditions or defects in materials and/or 

workmanship. 

Manufacturers generally warrant their productsô performance relative to wind during the early 

years of the shinglesô lifespan. Donan Engineering is experienced in comparing these 

performance criteria to real-world failures. Tear strength, sealant strip adhesion, material or 

assembly defects, etc. are just a few of the items asphalt shingle manufacturers have to properly 

control to ensure that their shingles perform as theyôre intended under real-world wind and 

weather. 

In the realm of asphalt shingles, habits of the installer are perhaps the single greatest asset or 

shortcoming to a shingle roofôs wind resistance. Therefore, we place great emphasis on how the 

roofing contractor performed his work from the early stages of preparation through the finished 

roof installation with respect to published manufacturer and code requirements. 

Residential building codes have outlined specific criteria that affect the wind performance for 

asphalt shingle roofing, and when the code requirements arenôt strictly adhered to, premature 

failure or unsatisfactory performance is a common result. Contractors should be diligent about 

their work, and Donan holds a roofôs overall performance in a wind loss directly accountable to 

the contractorôs ability or inability to adhere to all code and manufacturer requirements. 

Wind performance may bear on more than the manufacturer and installer, and weôve documented 

several cases where improper material storage can have a detrimental effect on how asphalt 

shingles perform relative to wind. The signs of improper storage, sometimes called 

ñwarehousing,ò can be easily overlooked or misinterpreted. 

     

Roof Failure 

A roof failure investigation requires that a large number of elements be closely examined to 

properly determine the real cause of loss. Some of the key elements an expert must examine 
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include the type of roofing involved, weather reports during the time of loss, proper installation 

procedures for a particular style of roof, and normal wear and tear factors associated with aging. 

Donanôs experienced team of engineers and experts has the ability to determine the difference 

between storm-related damage and defective roofing materials, defective installation, or 

maintenance issues. Donan Engineering routinely investigates roofing losses to determine if the 

roofs have been hail- or wind-damaged. Our experts are skilled not only at determining the cause 

of the loss, but also at making possible subrogation suggestions based on the evidence compiled 

during the investigation. 

Donan Engineering began conducting forensic studies on roofs of every make and design since 

the early 1980s, and today we study over 1,000 roofs a year. Roof failure forensics represents a 

major component of our business, and we pride ourselves on providing knowledgeable, legally 

recognized expertise on commercial and residential roofing for the entire portfolio of roof 

systems, installation methods, and failure perils. 

The information on the following pages is intended to be an informative example of some of the 

more common types of roofing projects that we are asked to evaluate. These examples and 

illustrations are by no means comprehensive. Donan Engineering conducts a considerable 

amount of "roof failures" training each year so that our engineers will stay up-to-date on the most 

recent industry developments. Feel free to contact us if you have any questions about the content 

you see here, or if you would be interested to learn more about forensic studies of various 

roofing types, conditions, etc. 

 

These organic-mat asphalt shingles (commonly referred to generically as ñasphalt shinglesò) are 

suffering from age-related deterioration 

Architectural Metal  

Historically, metal roof systems may be traced to Europe, where they have been applied for 

centuries. In the United States, some of the earliest high-value structures were covered with 

metal roofs. 

More recently, metal roof systems have grown in popularity. Sale of architectural metal roof 

systems nearly doubled between 1997 and 2000. As of 2002, metal roofing was the fastest-

growing residential roofing product, comprising 6% of the total market. 
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According to the National Roofing Contractors Association, ñArchitectural metal panel roof 

systems are typically hydrokinetic, or water shedding, roof systems. They are designed to shed 

water rapidly over the surface of the panels, so the seams are not necessarily watertight. For the 

panel to shed water rapidly, the roof must have adequate slope. Architectural metal roof panel 

systems perform well on slopes of 3:12 (14 degrees) or greater. For lower slopes, climatic 

conditions must be carefully considered, particularly the amount of expected ice, snow, and 

debris accumulation, as sealant or sealant tape, such as butyl, may need to be used in the 

interlocking ribs. Architectural metal panel roof systems require continuous or closely spaced 

decking. A minimum underlayment of a No. 30 asphalt-saturated felt underlayment and separate 

slip sheet, such as rosin-sized sheathing paper or underlayment with slip sheet capabilities is 

recommended. Metal panel manufacturers should be consulted for specific underlayment 

requirements. With architectural metal panel roof systems, an ice dam protection membrane is 

recommended where January mean temperature is 30 degrees Fahrenheit or less, or where 

building codes mandate. Also, for some types of metal, ventilation at the underside of the 

architectural metal panel may be necessary.ò 

Asbestos/Transite Tiles 

Asbestos tile roofs were first seen in the late 1800s in Europe. The first asbestos roofs made in 

the United States were produced in 1905. 

Asbestos is a mineral which is known for being extremely dense, while at the same time having 

the characteristics of simple fibers. The composition of asbestos is primarily magnesia, silica, 

alumina, ferrous oxide, and water. Asbestos will not burn or rust and resists erosion, which is the 

primary reason it was produced as a roofing product. 

Asbestos tiles. Also referred to as transite tiles are a rigid board type material made up of mineral 

fibers and cement mixtures. 

     

Cedar Shake & Shingle 

Wood roofing systems have been used throughout history, though their modern residential 

applications are generally found in the form of cedar shakes or shingles. The difference between 

wood shingles and shakes is that wood shingles are simply machine-generated shingles with a 

consistent geometry, whereas shakes are either machined or hand split, typically with a wedge-

shape geometry and rougher surfaces. 
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Some of the key advantages of a wood roof include its insulation, light weight, aesthetics, 

strength, durability, and property appreciation. These roofs are aesthetically pleasing, which is 

why so many alternative products are designed to mimic wood. Another key advantage is the 

strength and durability that wood provides, as cedar tends to last a long time ï many cedar roofs 

have reached 50 years if properly maintained. Cedar wood roofs are often installed on more 

expensive homes, thereby improving a propertyôs value by association alone. 

       
 
 

Ceramic Tiles 

Ceramic roof tiles have been used since as early as the third millennium BC in ancient Greece. 

This durable roofing system has stood the test of time, and it remains a popular steep slope roof 

covering material. 

Some of the advantages of this type of roofing are affordability, strength, non-combustible 

nature, durability, light weight, resistance to hail and wind, and the wide variety of styles 

available on the market. Ceramic roof tiles also have a long lifespan, which makes them 

particularly appealing. 

     

Concrete Tiles 

Concrete roof tiles were first seen around 1900 in Europe, and over the years their popularity has 

spread throughout the world. 

Concrete tile roofs are popular for many reasons including price, fire protection, strength, 

durability, heavy weight, and variety of styles available. Concrete tiles tend to be very 

inexpensive when judging their total cost versus their long life expectancy. These tiles are also 
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non-combustible, so they do not burn when exposed to fire. This type of tile is extremely durable 

and holds up very well in extreme weather conditions. Concrete tile roofs are very strong and can 

withstand high wind uplift pressures. While many houses can support their weight with little or 

no additional reinforcement, the weight of concrete tile roofing is a consideration that should be 

made before any dwelling is retrofitted with this or any other type of heavyweight material. 

     

Polymeric Rubber & Faux Materials 

Polymeric rubber is a synthetic mix of EPDM (rubber) and TPO (plastic), so this type of roofing 

material is generally classified as a rubber/plastic mix. These products were first offered in the 

1990s, and they have enjoyed relatively positive publicity since their introduction, leading to an 

increase in the number of structures being roofed or re-roofed with this material. 

The advantages of polymeric rubber roof systems include UL 2218 Class IV impact resistance, 

quick installation, limited warranties up to 50 years, wide variety of choices, UL class ñAò fire 

rating available, UL Wind Rating up to 80 miles per hour, durability, and lighter weight than 

slate. 

The disadvantages of polymeric rubber roof systems include their durability as rubber and plastic 

compounds tend to lose their plasticity over time, their average lifespan is not last as long as slate 

(a frequent material polymeric rubber shingles/tiles are compared to), their non-recyclable or 

biodegradable nature, and the fact that their contact with conventional roofing sealants such as 

tar or caulk may void a warranty or accelerate the affected productôs deterioration. 

      
 

Slate 
Slate is a remarkable roofing material that has been used domestically since the early 1700s. 

While itôs domestic production peaked in the early 1900s, yielding to newer and less expensive 
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(though not necessarily better) options, it is still readily available from both domestic and 

international rock quarries. 

At the time slate was most popular it was being quarried from five general slate regions, which 

are all generally along the eastern seaboard. Today, slate is being mined from only a handful of 

these quarries, though the roofs comprising the stone mined are common. 

Not all slate roofs are created equal. While the term ñslateò describes a natural material fitting a 

geologic profile, within the slate umbrella there is much diversification. 

Overall, slate roofs are durable roofing systems that are popular because of their aesthetic beauty 

and low maintenance requirements. Depending on the type of slate, configuration of the roof, 

and the geographical location, some slate roofs last for hundreds of years. Because of this 

lengthy life expectancy, slate roofs are very practical where longevity is a major concern. 

Other advantages to slate tile are that it is freeze/thaw resistant, offers U.V. protection, and is fire 

safe and hail-resistant. 

     

Commercial Roofing Materials 

BUR 
 

Built-up roofs, or BURs, have traditionally been one of the more popular installation methods for 

flat commercial or industrial roofing in North America. 

*According to the National Roofing Contractors Association: ñBuilt-up roof membranes are 

composed of layers of bitumen, asphalt, or coal tar, or cold-applied adhesive that serves as the 

waterproofing component of the membranes. Plies of reinforcement fabric, such as organic felt, 

which was once cotton- or rag-based, but is now primarily cellulose-based, glass fiber ply sheet 

or polyester fabric, are installed between each layer of bitumen or cold-applied adhesive. 

Bituminous membranes are installed in multiple-ply configurations, with bitumen or cold-

adhesive between layers or plies of reinforcing fabric to compose the óbuilt-upô membrane. 
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Mod Bit  

Modified bitumen roofs, or ñmod bitò roofs, consist of rolls of reinforced asphalt where the 

asphalt has been modified to possess plastic or rubber-like properties. The two most commonly 

used types of modifiers are Atactic Polypropylene (APP) and Styrene Butadiene Styrene (SBS). 

According to the National Roofing Contractors Association: ñPolymer-modified roof membranes 

are composed of reinforcing fabrics, usually polyester, glass-fiber, or both, that serve as the 

carriers for the hot-poly-modified bitumen as it is manufactured into roll material. The purposes 

for reinforcements in polymer-modified bitumen sheets essentially are the same as felts in a 

built-roof membrane. The reinforcements help to keep bitumen in place within the sheet, provide 

tensile strength and allow for varying degrees of sheet elongation. éIn the manufacturing 

process, the reinforced membranes are saturated, impregnated, or filled and coated with polymer-

modified bitumen. The end result is a relatively strong, heavyweight roof membrane material. 

     

Single Plys 

Single-ply roofing refers to the installation of a single layer of roofing material. Single-ply 

roofing consists of both Thermoplastic Roof Membranes and Thermoset Roof Membranes. 

According to the National Roofing Contractors Association: ñThermoplastic roof membranes, 

commonly referred to as single-ply membranes, are flexible sheet materials that are used in one-

ply or one-layer configurations as low-slope membranes. Thermoplastic roof membranesô 

materialsô chemical and physical characteristics allow them to repeatedly soften when heated and 

harden when cooled. Typically, there is no chemical cross-linking in the molecular composition 

of a thermoplastic membraneôs compound. Because of the chemical nature of thermoplastic 

membranes, thermoplastic membrane sheets typically are seamed by heat-welding with hot air. 



 

 

12 

éThermoplastic roof membranes may be installed in four general configurations: ballasted, 

mechanically attached, fully adhered to an approved substrate, or as a protected membrane.ò 

Also according to the National Roofing Contractors Association: ñThermoset roof membranes, 

commonly referred to as single-ply membranes, are flexible sheet materials that are used in one-

ply or one-layer configurations as low-slope roof membranes. For thermoset roof membranes, 

the materialsô principle polymers are chemically cross-linked. This chemical cross-linking of 

thermoset membranes means that the membrane sheet material is cured or vulcanized. 

éThermoset membrane systems may be specified as ballasted, fully adhered, mechanically 

fastened to an approved substrate or installed, or installed as a protected membrane roofing 

system. 

     

Structural Metal  

Low-sloping structural metal roofs are used for a variety of reasons, including their excellent 

strength, fire resistance, and durability. Metal roofs come in a wide variety of designs and colors, 

are energy efficient, are non-combustible, and have a history of being a low-maintenance, long-

lasting roofing system. 

Metal roof origins can be traced back to Europe where they have been applied for centuries. In 

the United States, some of the earliest high-value structures were covered with metal roofs. 

Since the mid-1990s, the popularity of metal roofing in the United States has boomed. Between 

1997 and 2000, metal roofing accounted for 64% of the United Statesô low-slope commercial 

roofing market. 
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Hail Damage 

According to the National Weather Service, hail results in roughly $1 billion in damages per year 

in the United States. Hail threatens most areas of the United States, and the country sustains on 

average of 3,000 hailstorms per year. Commercial roof structures, like any roof systems, are 

vulnerable to the damaging effects of hail. 

While most commercial roof systems are designed to resist damage from hail, severe hail events 

can still cause considerable damage to these roofing systems. Donan Engineering studies 

numerous commercial roofs each year for hail damage. We apply a systematic and logical 

approach to each roof, where we place just as much emphasis on the collateral damages from 

hail (or lack thereof) as we do on the condition of the roofs themselves, so that a confirmed 

correlation may be made between what is documented on the roof and what can be conclusively 

linked to a particular hail event. 

         

 

         

Installation Errors  

By applying a commercial roofing system to a deck, the installer is affirming that the deck and 

underlying structure are suitable for the material being installed. By attesting that the shingle 

manufacturerôs warranty is valid, the installer is affirming that all of the manufacturerôs 

conditions to make the warranty effective have been met. By performing work under a 

building/construction permit that references a particular building code, the installer must hold his 

workmanship and the entire roof system against the rigid requirements of modern codes. 

Unfortunately, there are few barriers one will encounter when entering this industry, and no legal 

prerequisites are required to certify oneself as an experienced roofing contractor. Roof 

installation is hard work, and given the extreme competition and shortage of experienced labor in 


