
What is an Ice Dam? 
Ice dams are a build-up or Ice, typically along the caves on a 

building This is the result of snow farther up on the roor melting, 
running down the roof, then refreezing at the edge. Ice dams com­
monly occur when a heavy snowfall is followed by a prolonged 
cold spell Eave areas at 1he bai.e of valleys and sidewall intersec­
tions arc particularly prone to more severe ice dams due co greater 
snowmelt areas being concentrated by the valley or greater snow 
drifting at the mtcrsection of the roof and sidewall 

What causes lee Dams? 
Warm roof decks cause ice dams. Cold roof decks retard the 

development of ice clams. Building air leaks Into the attic or poorly 
Insulated or poorly ventilated attics cause warm roof decks. Air 
leaks and poorly insulated a1lics allow heat from the building to 
enter the attic and warm the roof deck. This, in turn, melts the 
snow which runs to the cold caves overhangs where It refreezes, 
starting the bujld-up of ice This bujld-up blocks further snow melt 
runoff from leaving the roof, increasing the ice accumulation­
now an Ice dam. With each snow melt occurrence, the dam gets 
higher and starts backing the snowmclt up the roof In severe 
cases, water backs up under asphalt shingles ,  slate, wood shingles 
and shakes, and penetrates the roof deck In many instances, the 
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water penetration occurs over the living space of the building. The result 1s water running into the buildrng and damaging ceilings, 
walls, and Oooring. 

Altemauvely, a well-insulated attic can still allow for the build-up or heat in the attic 1f the attic is poorly ventilated The uniform 
Oow of ambient air into Lhc attic keeps the deck cold, lessens snow mel1, and retards the development of ice dams. 
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Designing to Minimize Ice Dams
The best laid plans of house and roof designers can and do

go a tray. Where th p tential for evere ice dams is high, ba ed
upon hi toric limat informati n, it i b t t de ign f 1': a) min·
imum heat loss to the attic, b) uffi i nt v ntilation, and ) i c
dam pI' te tion for when the two previous precaution fall.

Adequate in ulation must be provided to keep the atti co I.
P y particular att ntion t ho pot and air ntry point t the
altic uch as lighting fixlures. In addition, adequate ventilation
must be provided to facilitate th e cape of warm air.

Rooftop Details
Protection against the actual occurrence of an ice dam can b

addr s ed in thr e ba i way: gravity, h elting, and I dam
membranes. A trip to th northern states reveals a number of
perimeter details on house de igned to combat Ic dam. In
s m in tan , on st p I' loped 1'0 fs with ignifi ant over­
hangs, th ave ar covered with a corrosion-resistant metal
flashing typically extending 18/1-24/1 up th roof. Wh nan i
dam b gin to form on th m tal f1a hing surface, a ombination
of gravity, olar warming, and the expan ion and ontra tion of
the metal breaks the ice' adh ion t th metal, and th . i e
lid off th roof. Without prop I' prot ti n, this can create a

hazard to per ons and property (i.e. shrubbery).
Alone or in combinati n with metal av rIa hing, I tri al

heating cl m nt may b in tall d In a awtooth pattern at the
eaves and in gutters. Pathways melted into the ice dam allow for
the drainage of water.

The third means f addre Ing i dam I to in tall an I e
dam membrane. Ice dam membrane neither prevent the 0 ur·
rence f nor d th Y liminat i dam. Th y mitigal th n-
sequen e of ice dam, Le., water ba king up behind the ice dam.

Additionally, In areas where severe i e dam are kn wn to
oc ur, the u e f a leak barrier a a ba kup to oth >1' m th d i
strongly en ourag d. I e dam membrane are installed directly to
the deck, under the shingle, late, hak ,et. Typi ally, th i
dam m mbran 'xt nd up th lop d I' of a dlstan e of 24" h r·
iz ntally pa t the warm side of the outside wall. In some circum­
stances, particularly on I w roof I p' ,th width f th i edam
m mbranc i ext nd d m I' than 24/1. low v 1', overing the
ntire roof with an ice dam membrane i n t recommended. Ice

dam membran are vap 1'1' tard ~r and will pI' v nl m i tllre
vapor tran mi ion. Without proper ventilation, thi can I ad to
moisture vapor condensation and all th problem a s dated
with thi ondition, i.., mold, mild w, dry r t, w tin ulation,
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24" Minimum

Over Hang

Warm side of outside wall

Tht width of iet dam mtIlI­

brant to be installtd will
dq>tlld u~on site specifics.

t . Th di tan e the mt:mbran run liP th 1'0 f to prote t 24"
of heated building will depend on the slope of the roof. ee the
figure above.

Hi t ri ally, th i dam m mbrane i on tru t d by
cementing two piles of roofing felts together with asphalt roof­
ing cement. These field-fabri ated membrane app ar to p rform
ati fa l rily. Howev 1', th Y hav b n almost univ rsally

I' placed with labor-saving, peel and tick, modified bitumen
heet membranes. The newer, c1f·adh ring m mbran ar g>n·
rally a i I' to in tall, and th 'ir cia tom ric compound maintain

a seal around the nails fastening the hingles to the de k.

Ice Dams and the Codes
I damming I a commoll ph nomenon and is re ognized by

the experienced build '1', 1'0 fing ontra tor, roof n ultant, and
the od bodie. U.S. ode b die addres the pot ntial for i e
damming by requiring the installation of an ice dam leak barrier
at the eaves f uildings in ar a wh I' th av rag anuary tem-
p ratur is 25°' r I or where ice dams are known to occur.
The codes require that the ice dam m mbrane extend up the
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roof to a point 24" horizontally past the warm side of the exterior walls of
the building. The code recognize the cementing of two pile of reofing
f It or th application fa elf·adhering m difi d bitumen he t m ting
the requirements of ASTM ·1 70, Thi tandard is being revised to
reflect a broader group of products,

Th· av rage January trigger temperature of 25°F may be om what
arbitrary. Since w l r ff't:czc t nOF, th pot ntial for ice dam formation
during a below normal January is significant. The prudent designer needs
to eri usly consid r th installati n of ice d, m pr vention de ign and
th uS of i . dam membrane where it can r a onably b> xp t d for
i e dam to oc UI' ba d upon pri r hi tory, For example, during the
nowy and old wint r of 1996, the state of New Jer ey experienced

'xt· nsiv lee damming n resi n e r ulting in ignifi ant property
damage. How v 1", th majority of New Jers y has a mean January tem­
perature of belw n 28° and 32°F.

In severe ice damming ituati n, the i dam m mbrane h uld be
in tall d to pr v nt dammed water from getting beneath the membrane.

hi an be a omplished by running the membrane down the f ia
where present. Thi al 0 pr t· t th edge of th roof deck. The ie dam
m mbran hould b installed ben alh any drip edge that may be used.
Wh re gult rs ar to be used, and depending upon the glItter de ign, th
ice dam membrane hould b in t II d in u h a mann >r to avoid water
and i (rom tting b neath th membrane. In general, running the
m mbran down behind the g\ltter accompli he this.
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Roof Width of
slope leak barrier Slope
(inJft.) (inches) factor

2" 24-1/2 1.02
3" 24-3/4 1.03
4" 25-1/2 1.06
5" 26 1.08
6" 26-3/4 1.11
7" 27-3/4 1.16
8" 28-3/4 1.20
g" 30 1.25

10" 31-1/4 1.30
11 Jl 32-1/2 1.35
12" 34 1.42
13" 35-1/2 1.48
14" 37 1.54
15" 38-1/2 1.60
16" 40 1.67

To eusrm t/Jat the membralle extellds at lea t 24" j'orizmllal­
Iy Into the heated portion of the hllildillg, folloll) this table.
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Th slop factor nvert the 24" horizontal r qulr m nr into
th di tane up the loped roof and pa t the ut Id wall uda
that n 'd t be over'd with leak barrier.

Example:
With a "in 12" loped roof, multiply 24" by the I pe

factor 1.11 and g t 2 .64"-a little bit more (han 2 ·1/2".
(The table i rounded up to 26-3/4".) In thi ca e, run th
I ak barrier 26·3/4" up the roof from the point directly
a ove th out ide wall

The lope factor may also b u ed to addre th roof
overhang. I the house ha an 18" overhang with a "roof
lop ,th additional amount of leak barrier required i 18"

x 1.1 I = 20. ".

Th total width of ice dam membrane i 26·3/4" 20"

= 4 ·3/4".

Summary
I dam membrane provid an inexp n iv ,ae th t! lut! n

to potentially damaging ice dam. They should be install d
direcdy t the deck, up the roof to protect at lea t 24" pa t th

ut ide wall and hould be in tall d t prev nt wat r from t·
ting b n ath the m mbran .

When in doubt, in tall an i edam m mbran at rh eav .•
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