Aberdeen S

pavement

maintenance

£ The Averdeen Group
Volume 8/Mumber 3 $3.00
i March 1993

M NPME: AdvThe World of Pavement



“Fea = partment
135 Job Assets: Materials 159 NPME Show Product Roundup < 125 Editorial
Applied to sweeper hoppers A sneek peek at 18 ofthe = | ’
and truck beds, a protective products—new and old—on 128 Hot Mix
coating resists rust and display at the 1993 National 120 Your Business
extends wear life. Pavement Maintenance Expo Matters
in Nashville.
138 Terms of Entanglement 135 Job Assets
Understanding the jargon 167 Preparing Cracks for Sealing
is the key to using the new A variety of methods can be 172 Industry Update
generation of paving fabrics, used, but the result must be
reservoirs that are firm, dust 174 Product Update
144 Games Striper Paints free, and dry. 176 Literature Update
Pink Painter Striping Co.,
Milford, Va,, offers colorful 180 Making Contact: 178 Calendar
playgrounds and a variety of Uzing public relations rather
games to help kids learn while than conventional media 180 Making Contact
they play. advertising is often cheaper— 181 Professional
and more effective—than ad- Satvices
149 More Is Not Always Better vertising.
The third article in a series ——- 181 Pavement
explains how the right mix Cover: The 1993 National Pavement Maintenance Trader
design can enhance sealeoat Maintenance Expo (NPME), March
performance. 4-7 in Tampa, Fla., is dedicated to 188 Roundtable
Advancing the World of Pavement.
154 R-r-r-rolling NPME 1994 will be held January 20. 188 Advertiser Index
R-r-r-recommendations 23 in Nashville, Tenn. Design by
Proper joint compaction, the Susan Schwenkler.
right rolling pattern, and using
a nuclear gauge are among the
topies in this article for paving
contractors.
Aberdeen’s l
] t &
e maintenance

Pavement Malntenance March 1993 127




138

File: Paving fabric

Terms of
entanglement

m“dh -punched. Nonwoven.
e Calendered.

Understanding
the jargon is
the key to
using the new
generation of
paving fabrics

| By Mounque Barazone

Paving fabrics have changed so
dramatically since they were in-
troduced to the paving industry
in the 1960s that many contrac-
tors don't know the meaning—or
importance—of these state-of-the-
art terms,

But today, following years of
extensive material testing, it's
possible to prescribe paving fab-
rics, also known as geotextiles,
to solve a variety of pavement
maintenance problems. Provided

| you understand the terminology.

Geotextiles are woven and
nonwoven fabrics used in rein-
forcement (stabilization), filtra-
tion (drainage), separation, and
liner cushioning. They have also
been used in asphalt overlay
systems since the 1960s to re-
duce and delay reflective crack-
ing and to act.as a waterproof-
ing membrane.

The concept is to bond the new
asphalt to the old asphalt through
a fabric membrane system. This
system consists of a fabric and a
bituminous tack coat sufficient to
saturate the fabric and penetrate
the old and new asphalt, forming
one integral, flexible structural

Paving fabrics, such as
the one used at the San
Francisco Alrport, have
been used since the
1960s to help bond the
0id pavement 10 & niw
asphalt concrete overtay,

system with a membrane (the
fabric) in between.

It can be hard for contractors
to determine what information
on fabrics and installation is cor-
rect and what is not. Different
manufacturers with varying pro-
prietary interests suggest various
reasons why their fabric is better
than another. Often different in-
stallation criteria are recommend-
ed or discounted based on a par-
ticular fabric’s installation
benefits and problems.

To further complicate matters,
there is a wide range of varying
specifications by both public and
private engineers based on their
personal experiences. This has
resulted in a wide range of speci-
fications both for the fabric and
installation criteria.

Terminology

Various names have been given
to the use of fabric in membrane
systems. The most common term is
pavement reinforcement fabric.
But this terminology is incorrect.
A Caltrans laboratory test showed
that a fabric interlayer is not a
significant tensile reinforcing ele-
ment in an asphalt concrete pave-
ment. Reinforcement is obtained

Pavement Malntenance March 1933




from high modulus fabrics (wo-
vens) and geogrids. Nonwoven
fabrics have a high elongation and
low modulus. This enables them to
work within an asphalt system
and remain flexible, but they pro-
vide little or no reinforcement. The
terminology is changing to fabric
interlayer membranes.

Fabric manufacturing

Paving fabrics are manufae-
tured from two types of material,
polypropylene and polyester.

Polypropylene fabric is alightly
more absorbent to oil, less expen-
sive to manufacturer, and easily
recyclable in milling. Its only
drawbacks are that it has a low
shrinkage and melting point and
can be damaged during installa-
tion.

Polyester fabric is stronger per
ounce than polypropylene fabric
and has a much higher shrinkage
and melting point, making it vir-
tually impossible to damage dur-
ing inatallation. Its drawbacks
are that it is usually more expen-
give, and questions surround its
recyelability.

There are two primary manu-
facturing processes for geotextile
fabrics—woven and nonwoven,
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Each of these processes can be
further broken down into various
subprocesses that give each fab-
ric its individual qualities.
Paving fabric must be nonwo-
ven. The fabric needs an interior
plane (dimensional thickness) so
that the tack coat can saturate
the fabric, forming a membrane.
Waoven fabrica were found to be
ineffective as fabric interlayer
membranes as they have no inte-
rior plane to hold asphalt tack
coats to form a membrane.
Nonwoven fabries use thin fila-
ments of polypropylene or poly-
ester, which ean be formed into
a fabric by one of four different
manufacturing processes:
* Needle-punched (entangled)
* Heat-bonded (calendered), two
sides
* Needle-punched and heat-bond-
ed, one side
* Resin-bgnded
Each type of nonwoven fabric
performs differently during in-
stallation, although their individ-
ual specifications may appear to
be nearly identical.

Entangled
Needle-punched (entangled),
nonheat-bonded fabries can be

formed by two processes. One
process uses long continuous fila-
ments spun together. The other
uses short staples of filaments 6 to
12 inches long arranged on cards.

In both manufacturing process-
es, the filaments are moved on a
crowded conveyor system while
barbed needles go up and down
through the filaments, entangling
the strands together to form
the fabric. This fabric is thicker,
fuzzier, softer, and more pliable
than non-needle-punched fabries.
It is best suited for drainage,
separation, and pond-cushioning
applications.

Many of its features are desir-
able in a paving application, but
due to inherent installation prob-
lems it has not been found to be
good for use as a paving fabric.
The Federal Highway Adminis-
tration (FHWA) Texas report
261-2 mentions problems with
nonheat-bonded fabrics on every
test section, including delaminat-
ing and fuzzing up in the wheel
paths of traffic during construe-
tion.

The benefits of needle-punched,
nonheat-bonded fabric is that
it installs smoother with fewer
wrinkles due to its high elonga-
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| FABRIC Continued

Severe delamination of
nonheat-bonded, necdis-
punched fabric.

tion (stretch) characteristics. This
type of fabric also seems to bond
better to the oil and old asphalt.

Numerous reports find the
fuzzy side—when placed into the
asphalt tack coat on the old pave-
ment surface—provides reinforee-
ment at the interface, The fuzzy
side provides a greater effective
surface area, which offers better
adhesion and shear strength with
far less slippage.

| Calendered

Heat-bonding (calendering)
is a process where one or both
sides of the filaments are heated
together to form the fabric. A
light heating is called calender-

ing. The benefit is that the fabric

holds up well during construction
without delamination or fuzzing.

Fabric heat-bonded on both
sides is very thin and stiff. Instal-
lation problems with dual-sided,
heat-bonded fabrics include diffi-
culty in smooth placement—the
wrinkles and folds span the full
width of the fabrie.

SASE Company,Inc.
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Clean It, Remove It, Rough
& |t Up Or Smooth It

The versatile VON ARX WORKHORSE FR300 coupled
! here with the VF 85 push truck is shown remaving
' several miles of striping but change the cutters and

it can do much more.

Count on VON ARX which offers a series of
machines with working widths ranging from 4"
to 14" and a selection of cutter types to suit
your applications. Avacuum connection is

included to control dust.
Call toll free

1-800-522-2606

for an on-site demonstration
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~ Change cuthers fast without titing,

P.O. Box 81003, Seattle, WA D8108
Phone: 206-7T62-0744
FAX: 206-7T62-0748
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Because these fabrics are heat-
bonded on both sides, they have
no fuzzy side and have been prone
to slippage problems. Also, the
thin fabric does not hold tack coat

| weasily, allowing bleed-through,

which creates hazards to the
workers and equipment.

A fabric that is needle-punched
and heat-bonded on one side com-
bines the benefits of the entan-
gling process with the durability
of heat-bonding. This fabric does
not experience delamination, se-
vere wrinkling, or bleed-through
problems during eonstruction. It
provides the fuzzy side for bond-
ing and enough thickness to hold

| the tack coat in the interior plane

to form a solid membrane.

The only installation problem
is that the fabric can be placed
upside down. The heat-bonded
gide must be up, while the fuzzy
side must be placed into the tack
coat. Otherwise both delamina-
tion and slippage can occur.

Resin-bonded fabrics use a
chemical process to form the fab-

When dual heat-bonded fabwic |5 changed 1o
fabric heat-bonded only on one side, bieed-
through stops because the fabric is more
absarptee,
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ric. This is similar to gluing and
is seldom used. The fabric is thin,
atiff, and has problems absorbing
a tack coat.

Government reports

Numerous states have pub-
lished dozens of reports with
FHWA since 1975 concerning the
use and performance of pave-
ment fabrics under different cli-
matic conditions. Temperatures
ranged in excess of 104° F and as
low as -30° F.

Most of these reports show
great success with fabrics, but
some show failures. In most in-
stances the failures have been
traced to improper installation
techniques and the fabric chosen,

The most extensive studies
were conducted by Caltrans and
published in 1991 with the
FHWA. The studies covered 24
test and control sections paved
over 12 years and concluded:

“Asphalt concrete overlays in-
corporating paving fabric inter-
lays had less alligator cracking
than conventional asphalt con-
crete overlays that were up to
0,10 foot thicker. It is recommend-
ed that [fabric interlayer mem-
branes] be used to replace ap-
proximately .10 foot of [asphalt
concrete] where additional ten-
sile and flexural stiffness is not
required.”

This results in savings as much
as 51.13 per square yard over a
thicker overlay.

As far as overlays on PCC pave-
ment are concerned, studies have
found that “[paving fabric inter-
lays] appear to reduce transverse
cracking in thinner overlays. . .
by .20 to .40 foot over distressed
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Dual heat-bonded fabric
(left) is very stiff, and
wrinkles span the febrc
width.

The bleed-through (right)

here resulted fram the use
of dual heat-bonded fabric,
which is thin and has poor
absorption characleristics.
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FABRIC continued

A closeup of the fuzzing of
a nonheal-bonded fabric.

PCC pavement by approximately
one transverse crack per 100 feet
after eight vears of service.

“In a comparison of perfor-

manees of 12 different proprietary

fabries in 24 test sections over

distressed PCC pavements, theree

were no significant differences in
cracking between any of the fab-
rics.” At least two other studies
confirmed these observations,
provided the fabric was placed
properly.

In 1989, after 15 vears of field
evaluation, Caltrans changed its
spcciﬁcatiuns to pcrmit t:m];.r non-

This needle-punched fabric, heat-onced on
one side, was installed upside down.,
causing detamination of the fabric,

woven, needle-punched fabric,

_heat-bonded on one side. In 1991,

Los Angeles County also changed
to this type of fabric and has re-
cently introduced the most com-
prehensive specification in exis-
|.L‘I1E£' u}d.n PV

J'Jurmqm Barazone is president r:}f
Geotextile Apparatus Co. (GAC), San
Diego, Calif. This is the first in a
series of articles on the state-of-the-
art of paving fabrics.
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ROUTER BLADES

s The most enginaemd and field tested blades
on today's market with years of experience.

* Engineered to increase produc-
tion/Decrease downtimelProlong lite.

* Engineered to fit all existing makes of
pavement routing equipment.

* Patented in the US.A. and Canada.

For More Information Call:
. Tel: (416) 825-9675 Fax: (416) 827-0322
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ROAD MAINTENANCE EQUIPMENT
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