
 

м εcxдиıcs FOR PROPERLY s εдııи c
 

F1
 ED
 
A 

ВYRAYMOND L. CORBIN ѕиќЁ^ 
The goal of properly ínstalled fíberglass reinforced asphalt shingles is to protect the roof and the contents of the 

structure from the varíous elements of nature. To accomplísh this, shingles must resist tearing whíle being handled 

during the application stage. Followíng ínstallatíon, they must seal properly to prevent blow-off. 

I. P ırior ta Sеaling (or Bonding) 
λ+lanufacturìr ьg Pıocess 

The design and manufacture af the shiiigk should include 
the ríght type and amount oE asphalt coating and mineral stabi­
lízeг (filler) and a fíberglass mat desígned to resist normal stress­
es frorn handling during manufacture and installatio п _ In 
add ѓtio п , the ínstalle đ shingle should be capable of resistíng 
exposure to the var ľ ous ekments—wmd, raín, and snow. 

The shíngle's sealing adhesive must 6e capabIe oF attaching 
io the shingle in the adjourning course, either above or below as 
the case may be and be capable of doing this at as low a temper-
atııre as poss Њle, (5ee Clímatic Condítíons, below, for approxi­
mate sealing tíme,) Recent technology has enabled modifíers to 
be incorporated intO the adhesíve resin, allowíng for lower seal­
ing temperatures and imparting a degree of elasticity to the 
adheslve. 5eali пg adhesives are temperature activated. Generally, 
the hotter the ambient temperature, the quícker the bond. 1n 
addition, since the covering granules of a shingle are anchored in 
a socket of black asphalt, direct radíant energy from the sun can 
easíly heat the shingle up Co 40° 1~ warmer than ambient co пd ί 
tio пs, resulting ío a quicker sealing bond. 

The amount, thíckness, anđ type of the adhesíve strip and its 
location relative #o the tab in the adjourning course is also key to 
proper sealing. Too 1ittle adhesive or locating the strip so that it 
will align too hígh on the tab in the adjourning course wi11 have 
a negative effect on its abilíty to bond properly. (See Applica­
tion, below.) 

The type and loeation of the release ł ilm are also crítïcal. 
The release action must be sufficient to overcome the tackí пess 

of the adhesive. I пadequate release or ímproper alignment of the 
reíease film to the adhesive strípe wiil cause shingles to stick 
together in the package, inhí6it shingle separation, and reduce 
the shíngles' ability to properly seal once they are installed. If 
shíngles are packaged with sealant facing the wrapper a release 
agent rnust be applied to that area of the wrapper. A point of 
note is that the release fílm is attached to the coating asphalt of 
each shingle during its rnanufacture. The area beneath the 
release film is not an adhesive but is the shingle ítself; therefore, 
removing the release film from the back of the shíngle wi11 not 
assist ín the sealing function. 

$torage
 

Manufacturers suggest that shíngle bundles 6e stored not to 
exceed a maximum number of bundles in height and in a loea­
tio п designed to protect them from moisture and heat, eíther of 
which can damage the shingle's abílity to separate from the bun­
dle duríng applicatíon. Refer to each manufacturer's recommen­
dations as to number of bundles allowable. 

The conditions under which shingle bundles are stacked can 
have a negative effect on the ability of the shingles to seal prop­
er1y, aeing stacked too high under elevated temperatures could 
flatten the sealing strip and límit its effectiveness. 

Application 
When ínstalling the shingle the applicator should align the 

shíngle using the specífíed tab exposure. Raising the tab more 
than Il8" above the specíf ѓ ed area cuts down on the double coy­
erage area required for proper waterproofing. This practice also 
reduces the nailing area and promates "high naílíng," whích puts 
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ι ı іі de г ly'ııı a sl ı iní;le cл ti і ' a ε ly, gr ı д llydeckIrg — 
reductng the fasteners' holdingЭ!e" mirı . diame#er asphalt s# ı ingles 
power to secure the shingle to the 
deck_ Araperly located fasteners riot 
only secure each shíngle, they also 

^ engage the shingle beneath it. Thís 
means that applying four faste п ers 

ı 	 "1+" míп .	 г
!	 per shingle actually results in eight 

poínts of secureme іі ε per shingle.ф	 Θ ^ O In areas wíth a hístory of high
strai^ht, good	 UnderdlÝиenı Qverddvcn: CrØked: 

prevailing wínds or on steep slopes
peΠ etгđ Sюп and Ilush inadequate detk too deep, inadequate 

with shi пgle su г(aεe penetration cuts into shingle anchorage such as n'tansards ( 2112), some 

	 manufacturers requíre six fasteners^ Praperly Driven —	 Improperly Đriven 

Fŕģure ı ; Propeı aпd iпгД гape г αpp Γ íεutiaп of roof(нģ п α i2s. (AR.ЛdA) 

more stress on the shingle. Surprisingly, the occasíonally used 
practíce of redunng the exposure to provide íncreased headlap 
dírnension ís also a prnbfem, partícularly a п three-tab shingles. 
This practice increases the tab area beyond the designed contact 
point of the sealant, allawíng €ar increased uplíft pressure on the 
tab. 

Fastener type and Iocation are crítícal to achieving a proper­
1y-applíed shíngled roof, and if done improperly, wí11 haue a neg­
a ε íve effect upon the shíngle's abilíty to seal and even perform 
properly. 1f hurried, the applíca łor has a tendency to place the 
faste п ers higher than desired. Also, by rcaehing across the body, 
the applícator Iends to place those Fasteners hígher as wel1. 
Hand-driven or pneumatícally-appiíed nails offer superíor hold­
íng power versus a wire staple. The rounded head of the naíl 
offers better holding power than the narrow crown of a staple. 
Fasteners must be flush with the shingle's sцrface sínce raised 
heads or crowns inhibít or prevent sealing and overdriven fas­
teпers can cut the shíngle's reinforcement, weakening íts bIow­
off resistance. AIl fasteners rnust be applíed according to 
ma пufacturer's i πstгıctíoпs. 

i t ís always 

besı to avoíd n aí1­

ing dírectly into 
the sealant. 
Qccasíonally this 
may be unavoid-	 12 
a61e. If so, assure 
that the nai1 head 
ís not raísed but is 
seated below the 
seala пt thickness 
and on the shín­
g1e's suтface. 
Fasteners app líed in 
the strip during cool­

н	 
36" 

seEf-snálh ıg s[^ 

^
 
.
 

nail locadons 

" 

per shingle rather than the conven­
tional four. The increased frequency 
results in greater holdíng power, 
and when p ГopeгIy located, gives 

twelve holding points per shíngle. In addition, it is usualEy 
recommended to hand seal each shingle at installation wíth one 
or two quarter-size spots of adhesíve (referred t q as "tab cement") 
per tab, four spaced out evenly on no-cutout shingles. 

For high wind areas, thïs procedure reduces chances fq r 
blow-off during the sealing process. For steep siopes facing east 
or north, hand sealing is very important for shíngles applied dur 
í пg the cooler months. 

Ehingles installed on steep slopes have Iess force (weíght) 
bearing on the sealant, Ehereby slowing the sealing process. 
These slopes wíll not dírectly receive the sun's radiant energy 
and, therefore, wi11 not seal properly untí1 warmer weather. 

Hand sealing ís also a good idea on new construction sites 
where wind-blown debris can contamínate the sealing strip prior 
to its activatíon. 

Ceneral1y in re-roofing, care muse be talcen when applying 
shingles aver an existing roof. Three-tab shíngles should not be 
installed over other types of shingles, and when re-roofing over 
existing three-tab shingles, the roof must be flat or made to be 

flat_ An existíng shingled roof that is raised or 
curled will give the newly-applied shíngles an 
írregular appearance and, Ín most cases, prevent 
proper sealing p€ the new roo€. 

Sealíng ín DifFerent Climatic Conditions 
Sealing in some aeeas of the country, fa11 to 

spring, m śght take 20 to 30 warm, sunny days to 

actiцa#e the seal strip enough to adequately bond 
the shingles. Oríentatíon of the roof to the sun, 
steepness of slope, and geographícal area have aı	 t2' ıı 
major impact on the bondíng action. Also, when 

exposeđ to the sun'sι4.boaе : Figыre a; Nail loca­
3б ' _____________ radiant energy, dark­tíoмs for three-taiı stri¡ı shin-	 	 

eY-colored shinglesgles. (.+1RMA) 
wíll heat up faster 

er weather may díslodge adhesive resín, than lighter, more 
thus reducíng the sealant's effectiveness. 12" 

Fasteners that are located alaove the 
sealing stríp create greatεr wind force on 5 ua"	 Left: Figure Э - Nail Ioca­

tlı e shingle tah, stressing the shingle as we11 
as increasing the chance of blow-aff. F ı -
πa11y €asteners đppli čd "high" may míss the 

'. І.	 

10	 1''
11,	 11"	 1" t .,	10.	

1„ 

tía^s far three-tdb str:p 
shingl σ, s- ia ѓ1 mefbod. 

(ØA) 

Aprí12Ø1	 Interface • 11 



 

 

  

 

Il, AHer $ealing (or Bonding) 
After consíderation of the varíables discussed it should be 

apparent that not a11 shi пgles wí11 bond at the same rare or to tłıes• s ı
s ̂  ı '	 

^ same degree. Conditions such as time of year roof slope, roof 
	 ^^.^ •, oríentatíon, and shadaws from donmers upper stories, adjacents^s
 
t, 	 buildings, and even large trees can a11 haue an effect on how the^ ..̂̂ . 	 shingles seal. Eliingles with broken barnds may reseal when

ј 
warrner weather occurs. Those shingles with aged or oxidized 

;	 s^ ^ adhesíve wi11 have difficulty in resealIng. Contamir ı ation of the 
ςı υ a г [e г•siaed dabs of 

',	 
adhesive wíll also reduce íts abiíity to reseal. in these cases, han đ 

^	 г I	 cemeni located under 
¢dCh ta4 resealíng is ar-i option. 1n addítion, the following can alsa affect 

the shí п gles` seaíant performance. 
fasteners
 

Thermsl Disbonding 
Thermal shock caused by a rapid drop ín temperature creates Figurr 4: Apflicahon af гcпı eя t uн ιѓгt tЬrte-tα b нhiмg İ es. (ARMA) 

forces that can break the 
Deck	 bond of an adequately­reflectíve cöl oCs, thus 

--, sealed shingle.effectíng a quícker 
sea1. ^ Se1 Г•sealing śhErıgie Some shíngles' teп • 

dency to cuCl (líft at theDuríng the coole r 
edses) in cooler weathermonths, the sun ís at 
can sometimes break theits lowest angíe; 
seal on a marginally-therefore, onIy south 
bonded shingle.and some west-facing 

slopes receive enough High Wínd Conditions 
oF the sun's radiant Localized peak wínd
energy to Iaond prop- speed are caused Iay tur­
erly. It may take until 6ulence generated by
the following spring Лвphakt μ EasS ı ç ςeј Ile ІЇ 1 đ μ plied á5 sh ı ід Ie ς a Г e iп slallεd; 

various wind đ ngles and 
for ıı orth- arid some lhree-iab: 2 spaп under each tab 

No-CUtдut;4 spots under shInyte	 roof shapes. "Hot spotš'
east-facing slopes to are formed where the 
bond. Another prob­ resu[tíng vortices andFig»re s: Appl ŕeation of sh пıgles oм steeß slopes, (.4RMA)Iem during caoler gıısts have a much hígher
weatlı er applicatíor, is wind speed than the
the danger of fracturing or stressing the shingle. This damage average approach wind speed (Refer to "New Method for
may not oeeome apparent until after a year or two of weather- Measuring the Wind Resistance of Asphalt Roofing Shíngles,"
í π g. A sood rule of thumb is to never apply shingles stored out- fп tεrfdςe, January 2ppо .) 
sí đe until they have had sufficient tíme to reach 40° Fahrenheít Areas of high gusts or moderate stistaineci wínds can have a 
or hlgher. direct inipact on marginally-bonded shingles. This can result in 

Nu One Hang5 Ī1? 
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bond failure and blow-off that may not have been experi­
er]ced under norma1 wínd conditions. 

Dormers anđ valleys produce turbulence and wind speeds 
in excess of the approach wínd speed, These eievated wind 
conditions can 6e very damaging to otherwise adequateIy­
bвnded sh ί ngles. 

Summa гy 
The sealing strip on most shí пgles is designed #o activate 

at rooftop temperatures of approxímately 105° ξ usually after 
a day of exposure to fu[I sun. [7ependíng upon roof s іope 
shíng[e application technique, shingie cor ı structíon, climatic 
conditions, and tíme of year, ít could take days or even 
montt,s to ach9eve a proper bond. Hotter climates and direct 
exposure tα the sun's radiant energy could achieve a bond in a 
matter of hours. Darker colored shingles wí11 seal more quick-
Iy than lighter, more reflective shades. 

Recent technology derived from asphalt modification 
allows for activation of the seal stríp at lower rooftop temper 
atures. These adhesives offer a dØgree of elasticíry arid will 
stay bonded longer over art adverse range of conditions, 
resisting bond failure duríng very cold temperatures. 

When over-roofing, make certain that the exístíng roof is 
flat prior to ínstalling the new roof. Of course, even the bØst 
designed and manufactured shit ı gles will not perform if the 
shíngles are not properly ínstalled in accordance with the 
guidelines seC forth by the sh έ ngle manufacturer, the National 
Roofing Coпtractar Associat έ an (NRCA) and t1,e Asphalt 
Roofing Manufacturer's Association (ARIVIA) ' • 
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Following і ξ the ret of tcncts agreed to by an intcrnatiotral ]oint 

CommiLtee on Roofing Materials aiid 5ys гems (CIB/RILEM) at its meeting 

in Flo гe пce, Ita1y in October. Mernbers of the committee were Ralph 
Paro]i, Ca ıı ada ї Tom Smith, [1SA; Keith Roberts, LIK+Tom Hutchi ıı son, 
L15A ; Firniir'to S έ pue έгa Brazil,. Kyoji Tanaka, Japa п ; Pier Maria Śartur ı 
Italy; f acques Varidewynkel, Belgíum ; and Brian Ky1e, Canada. The com­

míttee has met a τı σ uallц for five years to gather infprmation from differen ı 
coun#ries about current criteria used for the design, construction, and 
maintenance of membrane roofs to minimize harm to rhe environment. 

M ı N ı MIZE THE BURpEN ON THE ENV ıROимεмτ 
Use products made from raw materials whosc cxtraction is Ieasi 
damaging to the environment. 

2. Adopt systems and working practices that minimize waste. 
3- Avold products that result in hazardous waste. 

4. Recognice regional climatic aod geographícal factors. 

5. Where logical, use products that could be reuscd α г rccydεd. 

6. Prumote the use of "green roofs supporting vegetation, especial­
1y on city center roofs. 

7 . Consider rnof designs that ease the sorting and salvage of mate­

ńals at the end of the Iife of the roof. 

CONSERVE ENERGY 
]. Qptimixe the Pea1 thermal pe гfогma πce, recogniaing that thermal 

i пsuiation can greatly reduce heating or cooling costs over the 
I ί €etime of a building. 

2.	 Kcep insulation dry ta maintain t} ιeпnal performance and dura• 
Ьility of the roof­

3.	 Llse Iocal Iabor, materíals, and services wherever practícal to 
reduce traroportation. 

4.	 Recognixe that embvdíed energy valucs are a use Гul measure for 

comparing alternative constructions. 
5.	 Consider the roof surface εolar and texture witl ı regard to cli­

mate and the effect on energy and roof system pé тfoππппce. 

EXTEND ROOF LIFESPAN 

1. Employ designers, suppliers, contractors, tradespeople, and 
facility managers wha are adcquateiy trained and have appropri­

ate skills. 
2, Adopt a responsible approach to design, recognixing the va1ue 0f 

the robust and durable roof, 
З . Recognize the importance of properly supported structure. 
4.	 Provide effective drainage to av0id ponding. 

5.	 Minimíae the number of penetrations through the roof. 

6.	 Ensuгe that high maíntenance items are accessible for repair or 

replacement, 
7- Monitor roofing works in progress and take corrective act ı on as 

necessa гy. 
8. Control access onto completed roofs to reduce puncture and 

other damage, providing defined walkways and temporary t ı ro­

tectÍon, 
9. Adopt preventative maintenance with periodic inspections and 

C İ me1y repairs, 

— 
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