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Seasons Greetings

Residentialand Commercial Roofing
Asphalt Roof Shingles

Guidelines for planning asphalt shingle roofing

CONSIDERATIONS

Beforeundertaking any reoofing project there are several questions that should be considered to insur
successful project and make it go smoothly. You should also familiarize yourself with all aspects-of th
roofing process before you begin. The facthgre are various conditions about your roof that may limit y
product choices or affect the cost of your roofing job.

Do | need a new roof?

How old is it? A roof that has been properly installed, ventilated and has not been damaged can last 2
or more. An inspection of the roof should be done periodically. Look for cracks, curled or cupped shin
worn mineral coatings, exposed nails, previous patches, holes, and exposed underlayment or sheathi

Does the roof leakdf the answer is yes, it necessary to determine why. If you have inspected the roof
it looks sound your problem could be roof flashing. Many roof leaks are result of bad or misapplied fla
You should spend time in the attic looking for water stains, particularly arenid, chimneys, and vertical
wall elements above the roof. A garden hose can help you find the leak. Flashing can sometimes be 1
or repaired without installing a whole new roof.

Do it myself or hire a professional?This is a question that only y@man answer based on your skill level
and time. An asphalt roofing project can be successfully accomplished by the homeowner if you take
to become familiar with the roofing procedures. Be sure to plan your project around the weather and 3
enoudn time to get a proper cover on the roof

before it rains. Steep sloped asphalt roofs and those with multiple valleys can present special probler
sure you have the right equipment and skills before undertaking this type of roofing.project
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Other types of roofs such as wood shingles, shakes, and clagtiletarormally taken on by theo-
it-yourself' homeowner because of the special skills reduRemember;f 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 shinglesPhere are two options available

for re-roofing installations. One woulde 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. Nakeasgphalt

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 bes
choice. There are advantages to tearing off the old roof before installing@ee®wor 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 retifcondensation problems exist in the attic, they too

will be revealed when th®of 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 iqgeotection underlayment must be installed before applying the
new roof. This will help prevent agst 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 threats most areas of the Unites States, and the country sustains an average o
3,000 hailstorms per year. While asphalt shingles are designed to resist hail, severe hail poses a three
to their integrity and functionality, particularly where the shinglesatdirmly 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, thunderstos that produce severe hail commonly also produce a large volume of
smaller and not necessarily damaging,velilich generally produces more problems other than those
caused by severe hail alone. For this reason, damages from a typical severe hadstften arost

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 knowledg
of asphalt shingle construction, instibn, 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 repldsehreent?
entire roof a complete loss or are there only a few shingles that warrant replacement? Are there
unintentional or intentional mamade 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 repicéne there
unintentional or intentional mamade damages? Our team of professionals is trained and experienced
to deal with these and othesmplicated issues



Installation Errors

Installing asphalt shingles is not a suitable activity foateurs. 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 resporisibiippnsibility

that extends well beyml making sure a roof is legdtoof 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 materi al being i gyt al |
is valid, the installer is affirming that a
effective have been métconditions that are more rigid than the roofing contractor and the
property owner realize. By performing work under a buddétonstruction 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.

ed
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Unfortunately, there are little or no barriers to enteringitidsstryand 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 areinevitable consequence. Installation errors, mistakes, and
damages are very common in asphalt shingle fiobtsman 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 plantsaiteanpt 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 tharusance 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 problera 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.

oy : LT TR -y

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 resilientto the efecto f agi ng when t heyore
become more susceptible to the damaging effects of hail, wind, ice dammingjriviexl rain,

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

Not all shingles age the same way or at the sameTitageeffects 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 raoére created equal and why we cannot correlate the performance of

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

the same time by the same contractémtlerstanding 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 f aonrelentirgrfurywn thebe matérials. e f f e c t




Wind Damage

Asphalt shingles are designed to resist damages fromiwjat all asphalt shingle roofs will
deteriorate with age, and may eventually become prone to damages from wind. However, wind
damages someties occur when they perhaps should not fiaween the winds responsible for

the damages werenodét truly fAsevere, o0 yet they
other cases, wind damages may be attributable to more valid winds, but thiy eé\ke loss

will be greatly exacerbated by peisting conditions or defects in materials and/or

workmanship.

Manufacturers generally warrant their product
years of the shingl egi$expeiiehcedinpcamparinglhesean Engi ne
performance criteria to reaforld failures. Tear strength, sealant strip adhesion, material or

assembly defects, etc. are just a few of the items asphalt shingle manufacturers have to properly
controltoensurethatéhi r s hingles perfor m-wodkdwindaedy 6r e i nt e
weather.

In the realm of asphalt shingles, habits of the installer are perhaps the single greatest asset or
shortcoming to a shingle roofds wisanhowtlesi st an
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 thatithe wind performance for

asphalt shingle roofing, and when the code re
failure or unsatisfactory performance is a common result. Contractors should be diligent about
their wor k, andovPrallpefarmanee in@ winddossrdiveotly @csountable to

the contractordés ability or inability to adhe

Wind performance may bear on more than the ma
several caseshere improper material storage can have a detrimental effect on how asphalt

shingles perform relative to wind. The signs of improper storage, sometimes called
Awarehousing, 06 can btrpretedsi | y overl ooked or mi

Roof Failure

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

Donandés experienced team of engineers and exp
between storanelated damage and defective roofingterials, defective installation, or

maintenance issues. Donan Engineering routinely investigates roofing losses to determine if the
roofs have been haibr winddamaged. Our experts are skilled not only at determining the cause

of the loss, but also ataking 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 aReaf 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 failpesils.

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 Engineendgais a considerable

amount of "roof failures" training each year so that our engineers will staydgte 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 beeng¢sted to learn more about forensic studies of various

roofing types, conditions, etc.

These organimat asphalt shingles (commonly referted gener i ¢ aslhliyn gd £ sfag s m
suffering fromagerelated 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 earliestyafyle structures were covered with
metal roofs.

More recently, metal roof sg@mms have grown in popularit@ale 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 Nati onal dhitectdral metpl p&helmobfr act or s
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, th@of 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 accmulation, 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 asplaturated felt underlaymemdaseparate

slip sheet, such as rossized sheathing paper or underlayment with slip stegabilitiess
recommended. Metal panel manufacturers should be consulted for specific underlayment
requirements. With architectural metal panel roof systemiseasiam 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
architectur al met al panel may be necessary. o

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.

Asbestodiles. Also referred to as transitdes 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 a generally found in the form of cedar shakes or shingles. The difference between
wood shingles and shakes is that wood shingles are simply mayghieeated shingles with a
consistent geometry, whereas shakes are either machined or hand split, typilcalywedge

shape geometry and rougher surfaces.



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 alterative products are designed to mimic wood. Another key advantage is the

strength and durability that wood provides, as cedar tends to last a lorigrtiamey cedar roofs

have reached 50 years if properly maintained. Cedar wood roofs are often instatieceon
expensive homes, thereby improving a property

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 &d,tend it remains a popular steep slope roof
covering material.

Some of the advantages of this type of roofing are affordability, strengtitamoinustible
nature, durability, light weight, resistance to hail and wind, and the wide variety of styles
availeble 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 expectahese 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 presses. 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 BPDM (rubber) andr'PO (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 hawenjoyed relatively positive publicity since their introduction, leading to an
increase in the number of structures being roofed-ovofed with this material.

The advantages of polymeric rubber roof systems indllld2218Class IV impact resistance,

quck installation, | imited warranties up to 50
rating available, UL Wind Rating up to 80 miles per hour, durability, and lighter weight than
slate.

The disadvantages of polymeric rubber roof systems inchededurability 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 shinglesf/tiles are compared to), theiecyatable or

biodegradable naturand the fact that their contact with conventional roofing sealants such as

tar or caul k may void a warranty or accelerat

Slate

Slate is a remarkable roofing material that has been used domesticallyheieeely 1700s.
Whilei tdomsestic 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 ast 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.

Notallslater oof s are created equal. While the term
geologic profile, within the slate umbrella there is much diversification.

Overall, slate roofs are durable roofing systems that are popular because of their aesthigtic b
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 wheigelty 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 haitesistant.

Commercial Roofing Materials
BUR

Built-up roofs, or BURSs, have traditionally been onehef more popular installation methods for

flat commercial or industrial roofing in North America.

*According to the National Rup co6f mentrar@oanet r act or
composed of layers of bitumen, asphalt, or coal tar, orajopdied ahesive that serves as the
waterproofing component of the membranes. Plies of reinforcement fabric, such as organic felt,
which was once cotteror ragbased, but is now primarily cellulo®ased, glass fiber ply sheet

or polyester fabric, are installedtbeen each layer of bitumen or cagplied adhesive.

Bituminous membranes are installed in multiplg configurations, with bitumen or ccld
adhesive between | ayers or pl i eas 60 fmernmebirmfncer. c i
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Mod Bit

Modifed bi t umen roofs, or fAimod bito roofs, consi
asphalt has been modified to possess plastic or rikbgrroperties. The two most commonly
used types of modifiers are Atactic Polypropylene (APP) and Styrene Bu&tgene (SBS).

According to the National R o enfodifredyrooCnoembiranesc t or s
are composed of reinforcing fabrics, usually polyester, dlbss, or both, that serve as the

carriers for the hepoly-modified bitumen as it immanufactured into roll material. The purposes

for reinforcements in polymenodified 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 strengtharadl | ow for varying degrees of sheet el
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 Imateria

Single Plys

Singleply roofing refers to the installation of a single layer of roofing material. Sipigle
roofing consists of both Thermoplastic Roof Membranes and Thermoset Roof Membranes.

According to the National Roofing Contractors Assbciaon: A Ther mopl astic ro
commonly referred to as singidy membranes, are flexible sheet materials that are used-in one
ply or onelayer configurationsaslow | ope membr anes. Ther mopl astic

mat eri al sd ¢ he miaatesastics alowthemp to yegeatedly soften Wwheem heated and
harden when cooled. Typically, there is no chemical einksg in the molecular composition

of a thermoplastic membraneds compound. Becau
membranes, grmoplastic membrane sheets typically are seamed bynedding with hot air.

11
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éTher moplastic roof membranes may be installe
mechanically attached, fully adhered to an approved substrate, or as a protectechneemiwra

Al so according to the National Roofing Contr a
commonly referred to as singdy membranes, are flexible sheet materials that are used-in one

ply or onelayer configurations as lowsiope roof membranes. Fibrermoset roof membranes,

the material sé pri nci p-linked.Jhislclyemieat csodgkingeof ¢ h e mi c a
thermoset membranes means that the membrane sheet material is cured or vulcanized.

eéTher moset membr ane sys asted ullyadhgred,bmechanipadlyc i f i e d
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 namombustible, and have a history of being a-lmaintenance, lonrg

lasting roofing system.

Metal roof origins can be tracedddato Europe where they have been applied for centuries. In
the United States, some of the earliest higlue structures were covered with metal roofs.

Since the midl990s, the popularity of metal roofing in the United States has boomed. Between
1997an2 000, met al roofing accoun tslepg commarcialc 4 % o f
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 sudahe 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 danoag&dil, 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 muphasis 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 evén

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
manuf aowtaurmreammds i s valid, the installer is aff
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 falistsho
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 experienctag contractor. Roof
installation is hard work, and given the extreme competition and shortage of experienced labor in
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