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Suynthetic (Poluolefin) Roof
Underlayments—

an Evolving

By Mark C. Strait

olyolefin-based synthetic roof underlayments, gener-

ally new to the U.S. market, continue to evolve.

Introduced mainly by companies whose core business
is packaging, most synthetic roof underlayments have been
changed and modified since being introduced. This seem-
ingly is because of limited understanding of the U.S.
roofing market by foreign companies though a U.S.-owned
and -operated company with strong roofing technical
expertise has offered a synthetic polypropylene underlay-
ment line for the last three years. The market will deter-
mine over the long haul whether these changes will draw
additional architects, contractors and roofing applicators
away from traditional asphalt-based roofing felts, such as
Type 15 and Type 30.

The clear advantages of new polyolefin underlayments
for the roofing industry are their high wind resistance
because of their high tensile strength; extreme light
weight, which reduces installation time and installer
fatigue; and long-term ultraviolet (UV) resistance of which
traditional tar-paper felts Type 15 and Type 30 and SBS-
modified underlayments have none. And unlike traditional
tar-paper felts and SBS-modified underlayments, synthetic
underlayments do not rot or absorb moisture and wrinkle
and shrink like tar-paper felts.

The market has lumped all new polyolefins into the
“synthetic roof underlayments” category as if they were
the same. This is not true, so it is important purchasers be
aware of important differences that may impact roof
design requirements.

Characteristics and Considerations

The importance of these “state-of-the-art” improved
“nailed-in-place” roof underlayments and their labor-saving
advantages are being recognized by the roofing industry,
which is slow to change. Reluctance by contractors to go
beyond comparing the per-square cost of new synthetic
underlayments to Type 15 and Type 30 felts, which is easier
to quantify, is why more roofs are not being installed using
new synthetic underlayments.
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This home features polyolefin-based synthetic roof underlayment. It
is important purchasers be aware of underlayment differences that
may impact roof design requirements.

However, roofing contractors should consider other
factors, such as these synthetic underlayment offerings:

» Reduced labor costs during installation

» Fewer or eliminated leak call backs

* Less potential for “water-intrusion” liability when
projects are left “dried in” while waiting for back-
ordered primary roof covering products

* Less liability and call backs with completed roof
systems

® Less damage to roof underlayments by other
trades that cannot be billed

* The potential for reduction in workers’ compensa-
tion claims because lightweight synthetic under-
layments are easier to load, handle and install,
resulting in less fatigue and wear and tear on
installers

= Increased ability to safely walk on them even
when wet further reducing potential injuries
(applies to a few synthetic products)

As mentioned earlier, most synthetic roof underlay-
ments have been changed or modified in some way, and
underlayment thickness, tensile strength and abrasion
resistance will vary. The two main changes have come in
the areas of slip resistance and product color.



Slip resistance

Most products were introduced with no slip resistance or
limited slip resistance when dry. Slip resistance when the
underlayment surface is wet or dusty has been a problem for
some manufacturers. It is important to compare the slip resis-
tance of the current synthetic underlayments when dry and
especially when wet. Two companies currently claim a
patented slip-resistant surface layer though only one has a
patent on this technology.

Color

Surface color also has changed from black to gray. Gray
allows for lower surface temperatures when exposed to sun-
light, which makes the underlayment user friendly, and
reduces temperatures for underlayments sensitive to heat.
These color changes will not impact underlayments sensitive
to temperature changes, especially at higher temperatures
once the primary roof covering is installed and reflective
value of gray is lost.

Polyoropylznz or Polyztnylznz

When considering which synthetic roof underlayment to use
in a particular roof system, it is important to consider the
primary roof covering being installed, exposure time of the
underlayment prior to the primary roof installation, amount
of foot traffic over the underlayment prior to the primary
roof installation, weather conditions and fastening require-
ments. When it comes to temperature, polyolefin’s have dif-
ferences that can be critical to a roof system’s performance.

Synthetic roof underlayments mainly fall into two categories,
polypropylene and polyethylene. Polyethylene generally has
a lower softening and melting point. Polypropylene has a
higher softening and melting point with a softening point
above high-end roof system temperatures. Commercial
low-slope high-value/long-term TPO roof systems are made
from polypropylene. Synthetic underlayments made with
polyethylene are prone to expand and contract with changes
in temperature, especially at high-end roof system tempera-
tures, which are experienced during normal summer condi-
tions across the United States and at mountain elevations
where UV and roof deck temperatures can be extreme.

Because of polyethylene underlayments’ high tensile
strength, their expansion and contraction is prone to
loosen and pull roof fasteners from their attachment sub-
strate and/or cause the underlayment to tear at the nail
shank, allowing the entry of moisture and/or creating a
system susceptible to wind damage. As mentioned earlier,
some polyethylene underlayment manufacturers have
changed their product color from black to gray to over-
come this condition.

When a direct-deck metal roof system is installed over a
polyethylene underlayment, the underlayment’s temperature
easily is elevated to at least 180 F and can reach 230 F under
some metal roof systems, causing the underlayment to begin
to soften and expand. As the roof system cools throughout
the night, the underlayment shrinks past its installation tem-
perature, causing the underlayment to tear over time at the
nail shank. Normal daily roof temperature swings of more

Comparison of Polypropulene and Polyethulene Synthetic Roof Underlayments
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than 100 F stress the underlayment daily. These extreme
temperatures are below the softening point of polypropy-
lene underlayments so the polypropylene underlayments
remain in a static condition, allowing them to remain
sealed around nails” shanks. One polypropylene underlay-
ment tested by Intertek Testing Services, Coquitlam,
British Columbia, Canada, has passed nail-sealability test
ASTM DI1970 per the International Conference of
Building Officials, which now is the International Code
Council’s AC 48 testing criteria required for peel-and-stick
underlayments.

Synthetic underlayments made from polyethylene and
polypropylene experience similar problems associated
with underlayments exclusively made with polyethylene.

This expansion and contraction may not be as big an

issue in colder climates or with certain roof installations.

Exposurs

Estimated exposure time is important because synthetic
roof underlayments can be exposed for different periods
of time based on their UV resistance. Most synthetics
claim a six-month exposure timeline with one polypropy-
lene underlayment stating a 12-month exposure time.
Nonetheless, synthetics are far superior to tar-paper felts
and SBS-modified underlayments, which begin to deterio-
rate as soon as exposed to direct sunlight. Most Type 15
and Type 30 felt and SBS-modified underlayment manu-
facturers have a 30-day maximum exposure time.
Sensitivity to heat, as mentioned earlier, should be con-
sidered because a polyolefin roof underlayment’s UV
resistance is deteriorated by frequently elevating the
underlayment to temperatures near its softening point in
the same way metal will weaken when heated repeatedly
and then cooled slowly.

Foot Traffic

The amount of foot traffic expected on a roof should be
considered when choosing the appropriate roof underlay-
ment because abrasion resistance will vary greatly between
synthetic underlayment products. Underlayments made
with a spun-bound fiber core do not hold up well against
abrasive materials, such as roof tile debris and excessive foot
traffic. Underlayments made with a cross-woven tape core
hold up best to abrasion with woven polypropylene having
the best abrasion resistance to roof tile debris and excessive
foot traffic.

Wazathar

Weather conditions may require nail sealability by the
synthetic underlayment to prevent moisture intrusion
where the underlayment is to be exposed for longer than
normal time periods. Again, underlayments that are tem-
perature sensitive may be a problem because expansion
and contraction by the underlayment may break the seal
at the nail shank. Most synthetics hold up exceptionally
well to high winds when fastened properly. This elimi-
nates call backs and reinstallations, which are common
with traditional roofing felts and even newer, softer-when-
heated SBS-modified asphalt underlayments.

These photos show SharkSkin™ underlayment. Synthetic underlay-

ments provide moisture and ultraviolet protection, have a high
tensile strength and resist wind.

Fastangrs

When it comes to fastening synthetic underlayments to roof
decks, most require a corrosion-resistant plastic cap, metal
round cap or metal simplex-lype roofing nails. Only one
polypropylene roof underlayment can be installed with stan-
dard 3/8 of an inch (9.5 mm) head hammer-driven or gun-
driven galvanized roofing nails. The tensile strength of the
underlayment will determine the amount and pattern of
nailing that is required. Improper fastening and the use of the
wrong fasteners create unnecessary problems. Synthetics
should not be installed with staples because the staple can cut
the underlayment or allow the underlayment to tear away in
high winds. These are common problems with traditional
felts and SBS-modified underlayments; the newer synthetic
underlayments seem to be held to a higher standard even
when improperly installed. SBS-modified underlayments
must be installed with a plastic cap and/or some kind of
washer-type roufing nail, not staples and/or standard 3/8 of



Comparison of Polypropylene Synthetic Roof Underlayment and Tupe 15,
Type 30 and SBS-modified underlayment felts
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mm) head roofing nails because the SBS-modified under-
layments soften easily with heat and pull away from fas-
teners. Typical rooting felts easily tear away from fasteners
because of wind or heat and shrink away from fasteners

after being exposed to moisture. When compared to a STUC-O-FLEX ®

properly installed synthetic polyolefin underlayment, SBS- Transform meml to stucco

modified underlayments and traditional tar-paper felts are
no comparison. "New options in Exterior Appearance”

Cost Effective

Complete ASTM Testing Program
Comprehensive Warranty

In-Plant or Field Application
Unlimited Textures & Color

100 million square feet of History
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The type of primary roof covering also will have a great
impact on the underlayment; tile roof installations are very
abrasive to the roof underlayment; concrete and clay-tile
crumbs and debris grinding against the underlayment must
be resisted by the underlayment to prevent small holes and
tears, Metal roof systems can expose underlayments to
extreme heat, As part of the roof system, the proper synthetic
roof underlayment correctly installed and protected from
direct sunlight after the completed roof installation should
last the life of the primary roof covering.

Stuc-0-Flex International, Inc.
1-800-205-1045
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Roof slope must be considered—underlayments attached to
steep slopes see more abuse from foot traffic, installers
working over the same roof area for longer time periods
because the roof is installed more slowly, and materials and
tools being dragged up and down the roof deck. In addition,
fall-protection ropes, negotiating scaffolding and other roof
obstacles at steep slopes increase the normal amount of
roofing materials, tools and debris that are dropped, kicked
and slid over the roof underlayment. The steeper the roof
slope, the tougher the required underlayvment, Most syn-
thetic underlayments will out perform tar paper and SBS- FREE INFO, CIRCLE NO. 64
modified underlayments under these conditions,

www.stucoflex.com
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Mark C. Sirait works in technical services
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