e

- $pecial
-Saries:

g T
< T Y
4
e -4.'{_5
AW R
L ¥
b




cnnlenls September, 1997

14 Patching the pothole problems

Three new technigues could help cut costs and time

20 Acontractor's guide to paving fabric and installation

There is a gn:rwfng market for the walerproofing membrane

36 Indust -ﬁnrmnn I il Ao
~ Proper mix design and execution make recycled HMA a winner

A6 When trunnion adjustment doesn't do the trick
Grinding may be the next best choice for drum restoration

66 Pavement dala al your fingertips
LTPP database available for the accessing

68 Recessed siripes pul safety on top
Contractor teams with company fo create new striping product

Here's How [l WOrks = we— e

95 AGL PRO-PAY™
Sonic-Ski™

97 Tonka Bay Instruments™
Tank Gauge

Deparimen|s = =—

Editor's Perspective
Red Letter Dates
From the Hill

On the Market

Hot Topics

Lab Motes

Safety Zone
Product showcase:
Sweepers/brooms
107 Hotline and Indax

REBlddceo

ith sdxurabe information from relisble sources, this compamy Is recd a besling

s, are] nrithaer it nor ks agents cam be hobd Bable Tor the

refishility of indormation presenbed in this publication VBPA
ITTRAATZAAL

SUBSCRIFTIONS: The ASFHALT CONTRACTOR is muailed froe
bz all xphalt plant awmers, asphalt coniractors and pavessnt

mainiemanoce in the United Stabes and Canada. @IMA
Morequalified subscription in the LS. is 528, in Cansda 560
for ome year, (ither foreign sulbec plicns are 596 per vear. group |

H

Single cories are 4 in the LS cammunlcuilnm

ASFRALT ISTITUTE
asphalt contractor Septermber 1997 5§



'Eﬂ-!.i.f:i.ﬂ!'_".ll_.l_l'}QL:IE Barazone

he use of paving fabric in asphalt averlays
has increased nearly 2,000 percent during the
past 17 wears, In 1980, abour 3 million
sguane vards (4.2 million meters squared)
were nsed worldwide, In 19956, more than
; - 100 million square yards (84 millkon meters
S aned) were usad and the market is growing. The fabric
—= T provedt 10 be an effective water proofing membrane and
- peflective crack retarder for highways. city streets, airport
% mnwnyiwd parking lots.

- Fabric installation is far more critical than the fabric
—iteelf when it comes to obtaining the desired fabric per-

'.'\ul

- formance. Improper installation has been traced back to
- almoet svery fabric overlay failure. The costs of installa-
S0 5 o oan make or break the contractor on a fabric pro-
i -hﬂ_l&ﬁ ml anding the differ- -
- pnces; specifications and installa-
“tion griteria can turn a marginal
. project into a profitable one.
Lo Gentesttiles are woven and
- non-woven fabrics used in con-
s sprietion for numerous civil
o= engineering applications. The
o main-funichions of geotextiles are
12 reinfrcement or stabilization,
i drainage, separation, liner cush-
- doning and paving. Paving fabric
o hisheen placed in asphalt over-
(1o lag Bystems since the 1960°s.
o The concept is to bond the
- new asphaltto the old asphalt
hrough a fabric membrane sys-
tem: This system consists of a

_ﬁphahiin form one integral, fex-

e L

- Mounque Barazone is the owner of Gectextile Apparalus
R g,.;.__s.n Diego. He has been involved in the use, instal-
S atian, distribution and consulting of gectextiles for 18

o 20 September 1997 osphalt contioclor

__._.;;!-;ft':onfrac’ror's guide to
~ paving fabric and installation

s There Is a growing market for proauct that is an
. effective water proofing membrane and crack retarder

ible structural system with a membrane in between.

It is hard for the contractor o determine what infor-
mation on fabrics and installation is correct and which
is not. Often, different installation criteria is recom-
menced or discognted around the mdividual fabric’s
installation benefits and problems, To further compli-
cate matters, there is a wide range of varying specs by
both public and private engineers based on their per-
sonal experiences. This has caused a wide range of
specs both for the fabric and installation criteria.

Various names have been given to the use of fabric in
membrane systems. The most commeon s “pavement
reinforcemnent fabric.” This is incorrect terminalogy.
Lab testing has shown a fabric interlayer is not a signifi-
cant tensile reinforcing element in an asphalt pavement.
Reinforcement is obtained from high modulus fabrics
wovens and geogrids. The proper terminology is
changing to fabric interlayer membranes.

Continues on page 22 =

Bl R T RIEE R Thy fabric installation machine
-:'ﬁ_ui't__h;_h_e_nt-l.n saturate the fabric can b mousbed to the buckst of
~and penefrate the old and new a tractor for laydown.




Fﬂbﬁﬂ,ﬂm page 20

- Government reports offer insight
- Numetous states have published
3 dm:m‘w- of reports with the Federal
= _Eﬂighg.a.mj' Administration (FHW A} since
C1975in tegards to the use and perfor-
- mance of pavement fabrics under differ-
e clitnactic conditions. Temperatures
i ramgeed in excess of 104 F (40°C) and as
T lowias S-I:I'T {=34'C). The majority of
__repnrts simw great success while some
'ﬂmﬂ' th;.r-v:*.‘~ In miost instances, the
;_-_I'aihmm have been traced back to
3 }m]_:m;llper installation techniques and the
l'qbnn: Chosen,

o The most extensive studies were by ; S
{‘;alr:a.ns, published in 1991 with the Manually mlling and brmming the fabric by hand can be a time con-
¢ Pederal Highway Administration. Three  suming and slow process and requires additional workers.

T I'Ep-curts by Nelson Predoehl studied 24 .

= varions-test and control sections paved over 12 years
“and eoncluded: “AC overlays incorporating paving fab-
'__ﬁ_ﬁ:irll__gr!.a.yers (PEF) had less alligator cracking than

o mn'i."eﬁl‘l‘.i_.‘mi.l AL I:n'l:r]i.:;ﬁ thiat were up to 0.10 foot (0,03
e m'eﬁﬁ} thicker. It is recommended that PRF be used to
r&pia-ne approximately .10 foot (0.03 meter) of DGAC

i w'hgre additional tensile and flexural stiffness is not

: i This results in savings as much as $1.13 per
5 maare yard (50,95 per meter squared) over a thicker

= overlay. “PRF appears to reduce transverse cracking in
-~ thinrer overlays by 0.2 to 0.4 foot (0.06 to 0.12 meter)
o oaer distressed PCC pavement by approximately one
Tl ramsverse crack /100 feet (30 meters) after 8 years of
P f"_ggl-uiu:;;-,"_":_mo reports continues,

take longer to install, require more labor and have
installation profblems.

There are two major manufacturing processes for
gootextile fabrics — woven and non-woven. Both of
these can be further broken down into various sub
processes which give each fabric individual qualities.
Woven fabrics were found Lo be inelfective because
they have no interior plane to hold asphalt tack coats to
form a membrane. Woven fabrics are used primarily in
slope protections, separa tion and stabilization applica-
tioms. Mon=woven fabrics are primarily used for
drainage, :t;nL'Fl..lr.ﬂlif‘unJ pond cushioning and paving. The
non-wioven fabric provides an interior plane so that a
tack coat can saturate the fabric forming a membrane.

Mon=woven fabrics are formed from four different
manufacturing processes and use thin flaments of
polypropylene or polyester. Polypropylene fabric is
slightly more absorbent to oil, is less expensive to man-
ufacture and is easily recyclable in milling. It's only
drawback is that it has a low shrinkage and melt point
and can be damaged during installation if placed to
close to the odl. Polvester fabric is
stronger per ounce {(gram) and has a
much higher shrinkage and melt
point making it virtually impossible
to damage during installation. Its
drawbacks are that it is usually
more expensive and questions sur-
round it's recyclability.

Each manufacturing process has
individual fabric specs that may
appear to be nearly identical, yet
the different manufacturing
processes of non=wovens perform
very differently during installation.
Of the four types of manufacturing
processes — ‘needle-punched or non

Continues on page 25 =

._-:::' ﬂgi:-texti!ﬂ types and differences
o Understanding fabric differences is necessary to
thut:@e thve fabric that will install the fastest, with the
- Baast labor and problems. Many fabrics meet all the
ds:gn 51::@:5 and are priced ‘|l|'|'||].?.||:'|.'|. yet some will

Fabric should be installed six feat
(1.8 meters) behind the oil truck.

: ﬂ Sgpi‘gmhgr 1997 csphall canfractor



Fabric, from page 22

heat-bomded, need le-punched amd heat-bonded one
side, heat-bended two sides and resin-bonded — only
needle-punched and heat-bonded one side have the
qualities that are desirable in a paving fabric: installs
with the least problems and expense.

Needle-punched, or entangled, fabrics are formed
using bwo types of filaments. One uses long conbinuows
filaments spun together while the other uses short sta-
ples of flaments & fo 12 inches (150 to 300 mmd long
which are arranged on a carded conveyor system. The
barbed needles go up and down through the filaments
entangling the strands together forming the fabric. A
calendering, or heat-bonding, finish can be applied to
the fabric at the end of the manufacturing process.

The fabric is thicker, fuzzy, softer and more pliable
then non-necdle-punched fabrics, Benefits are that it
installs smoother with less wrinkles due to its high
elongation and seems to bond better to the oil and old
asphalt. Numerous reports state the fuzzy side, when
placed onto the asphalt tack coat on the old pavement
surface, provades reinforcement ot the interface. The
fuzzy side provides a greater efffective surface area of
the fabric which offers better adhesive and shear
strength with far less slippage

MNon heat-bonded noedle-punched fabrics have inher-
ent installation problems and are not good for paving,
Major installation problems include delimitation and
fuzzing during installation. FHWA-Texas report 261-2
mentions problems with non heat-bonded fabrics on

test section, delimitating and fuzzing up in the
wheel paths of traffic during construction. These prob-,
lems cause increased labor and slows construction.

Heat-bonding on one side is a process where one
side of the needle-punched filaments are heated to form
a tough wearing surface on that side of the fabric while
the other side remains soft and fuzzy, making for a bet-
ter bond. A light heating is called ealendaring, The
benefit is that the fabric holds up wirl ] l.‘Il.Ir.iI'lE constmic-
hon without huezing. The only installation problem that
can occur is that the fabric can be placed upside down.
The heat bonded side must be up and the fuzzy sdde to

PAge can nccur.
Dual-sided heat-bonded fabric s very §
Installation problems with dual-sided hes

coat easily and bleed through ooours Hﬁ
the workers and equipment, L

Resin-bonded fabrics add admmﬂl
which forms the fabric, This is similar to g
seldom used in any geotextile anvmone.
thin, stiff and has pmhlems ubmthhg a

Specs contain the individual prc-puhﬁ
that the engineer or agency has found de

b 1.15'[1'13 uquall_-,. ]:w An]l:nnmﬁuugtr o
Ma_tena]:- (ASTM) standards. Man

to make it casier to matkch fabric mmgmm{h i
The problem is that not all mufﬂﬂuﬁ;ﬁ
ASTM tests.

The basic properties used in paving
agencies such as Caltrans and the Texas
Transportation (TxDXOT) are: weight per
{zquare gram); fabric thickness in mﬂﬁ;fﬁﬁ' g
strength; elongation; asphalt retention; heat sh
and fabric storage.

Weight per SEUATE CLNCE tsqua.f:-
way for the engineer to see that he is
ty of fabric necessary to absorb the suff
tack v:c.:'q'lt to I:IDHTI a membrane. This is &

0.5 punce (14 grams). ]
Fabric thickness in mills measures

device that puts a cerfain pressune onk

causes all the fabric to test at the same |

uplﬂrnmfrur.:ﬁr':':



4 e {he}awsufatest
mﬂl‘.‘ ruptures. This
_ e mist easily mis-
s the Fabrie has a
wﬁal;dlrﬁnm Most
mabﬂul‘the
h‘vﬂﬂkﬁt direction.
"lit-li-etﬂ"ed from the
aile best. It deter-

i 'ﬂwh'l;rrw. stretched

‘?:.l. .-.“. : .l & a;q_d 1% different for woven and non
.Eﬁﬁ'-"'-'za‘;-_ 'F'—T, "HE“““’“ determines how much oil is neces-
- Bary o & ‘the fabric and make a bond. Various
zort different amounts of tack coat
m weight and thickness. A typical 4
. 5 -mil fabric will absorb 0.20 gal-
(IREN (TR '*;'-;ard (0.7 Liters /square meter), An addi-
0 -‘1- 6 gallon /square yard (00184 liters/ square
-mait must be included for penetration
i ] new nsphnlt The quantity of tack coat
li!-'r[ﬁhul:!hun is very important in the final
T AT T noach tack will bleed through the
e asp --- -ﬁl'l.l-i! to little will fail to complete the
oo, Th per quankity of tack coat is based on the
Kries: .HI‘EIWEIEIH of the fabric and the condition of

CAT CAUSE AUTNEPMIS prob-
wisture and ultra violet rays. Wet fabric cre-
hhtl'nn}]cause stripping of the asphalt
L -i:hl:' tea poor bond. ¥Wet cores create
o il First, become weak and break,
Im‘i%{l. """ﬁ“ ,ﬂﬂg n-fmﬂ cores become d'lnmbn‘d from

: Fﬂ“ﬂ* 1 - jous cones on mechanized equipment can
mh.»::ul-l:tlhemll
: : 'l. =
I A0
id TxDOT reports conclude that plﬂmlg
: 1y i the single most important part in the
:—r};: = perfarmange o af this interlaver system. Improperly
“‘ﬁ M:ﬁm the long termn benehit of the

R sy Etemn, resulting in less waterproofing,
ﬂﬁ“ﬂ'ﬂdﬂﬂ from heat damage and

mage due o a higher heat exposure than the

\ pge or melt point B a serious

il plac went involves hand rolling the fabric

This heat bonded needlepunched_
fabric was placed upside down.

E'Inn,gatmn has many effects on fab- *

!\ﬁ-ﬂ?&ﬁlﬂpﬁ in the wheel paths. Fabric shrink-

— Edam i wsing a hall doeen or 5o laborers

Sl ' broom it in place and to slit wrin-
R | This is time consuming slow
process and requires an additional
labor force, Often the fabnc gets off
course it rolling causing larnge wrin-
kles. The laborers are exposed 1o the
hod tack coat and it can be haz-
ardous.

Various installation egquipment for
fabric exists, from very simple home-
made units to very sophisticated
patented units with features that
install fabric much faster and with
less labor costs, In many cases, these
machines can install four times as
much fabric as hand placement or
~-simple machine placement in the

same amount of tme. This equip-

ment has been mounted as attach-
minks on tractors, the back of the oil spreading trucks
and other equipment. The equipment aligns, tensions,
stretches and places the fabric while it is placed. Usually,
a roll can be installed in a couple of minutes.

Equipment may be able 1o install different size rolls.
The standard for fabric width is 12.5 feet (3.8 meters).
Other standard sizes are 6.25 feet (1.9 meters), 10.5 feet
(3.2 meters) and 14.5 fieet (4.4 feet). In some states, such
as [llinois, 2 and 3 foot (0L6 and 0.9 meter) fabric is used
to cover edge drain trenches. Some machines have fea-
tures that can place fabric next to guard rails, curbs,
prior asphalt passes and walls while others can not. Cn
those the fabric sits well inside the outer edge of the
machines and will hit poles and other obstacles, requir-
ing some hand placement.

Some machines can be mounted directly onto the
tractors” end boader arm, some clamp on buckets and
some do both. When doing a large project, removing
the bucket improves the operators visibility, On smaller
joba such as parking lots where the tractor will be used
for other duties as well as installing, fabric, damping
onto the bucket can save considerable time.

When using machinery, two laborers and an opera-
tor make up a crew. The laborers change rolls of fabric,
broom fabric edges that may curl from heat after place-
ment and slit any wrinkles that may appear.

Different equipment will install fabric at different
speeds. Units that do not include proper tensioning and
stretching features must install fabric at a much slower
speed to avold wrinkles. Units on langer horsepower
tractors and behind oil trucks can install around curves
almost wrinkle free. The faster the fabric burns and is
tensioned the smoother the installation with these units.

Planing around cardboard cores
Since there are many different manufacturers of fab-
ric, the contractor needs to check more than jusk if the
Continues on page 26 =



; . Each manufac-
w iﬁedﬂﬁr&nt diameter

-/ eprdboged pores from 3 inches

i H}ﬁuﬂﬁ{lﬁﬂ ) bo

e on. Equipment

e checkoed to make

ﬂlﬁ'l,ﬁﬂ diameter of the core

ﬂ‘-hn-fh!mrﬂnﬂheﬁm-

, hiwl:

"'bmmrd:ermm — 0,75 to 1 inch (19 to 25

Lo Eh_,l:'ﬁjnmmmrn strength so that the core will not

; g installation. Thin drainage fabric cores are
; fﬁru.]mpmem installation. This can cause

Hemhiil ' '_"ﬁi!gm the middle during installation causing
e <. Th lhmcnm may break causing a possible
ﬁﬁi: ¥ I of the machine. It also causes o possi- «
E.’;E,rﬁa iry as the workers must pull the fabric up to

" : from the ail that is already down
- ﬁﬂatway to fix core problems shoubd they

e ¥ if ﬁ-qltrlﬂ.manah.nrrunum or steel pipe slightly
+ - smatler than the diameter of the fabric core and about a
= o ik, ime’m.‘} shorter than the fabric width to allow
e ." s 6 grab the core without hitting the pipe. This
s lg.&ﬂn&ﬂremmfmm breaking and sagging.
—— v Having more than one pipe will speed installation, pre-
L‘f%"‘ﬂ- jcad the rialls 80 the new roll can be loaded and the trac-
E:ﬂ "hé.'-'-“}.: B O 1S ‘!1"-'!]"1-\'11119 the other pipe is retrieved. If one
i Jbljeh cut and welded into a point the pipe

i H gﬂy be pushed through a roll that the core is

ik _'Hnml]a:l onto the core by the manufacturer
L 1-;1-&. the heat bnndgd m;l; up or dnwu Hand
1oy When placing h:bnt by hand it is
Fparts ' yorder the fabric to unroll with the heat
foxd ﬂ?ﬁ\rp {herwise, the laborers will have to
e fabric up off the ground and walk backwards
arroling the fabric. When ordering fabric for
meT tmwlaiiahm it should be rolled onto the core
. :. dimchun When the fabric is placed on the
i it ghould come off the back of the roll, pro-
gt for more stretch while placing the heat bonded
£ f-’E‘ﬂ]t fabric comes off the front of the roll, less
'ﬁn-ﬂ!ﬂvﬂiaﬁd myore wrinkles arc likely. -
{ m{mlwiﬂps in the fabric can cause cracks in
ﬂl“.lﬂ].r if not properly handled during the con-
. Wrinkles twice the thickness of the
_h&sﬁt and laid flat. Excess fabric muorne
hiss (50 mm) should be trimmed off. Overlaps

ot i TR

After wrinkles are cut, all overlapped wrin-
kles and all overlaps in the fabric should
have an additional tack coat applied.

ric should have an additional
tack coat applied and be suffi-
cient enough to saturate the
two layers of fabric and make a
bond. If this is not done a slip
plane will exist at each over-
lapped joint, resulting in a
crack and potential stripping of
d the asphalt from the fabric.
Owverlaps should be no more
than & inches (150 mm) on lon-
gitudinal joints, and one foot at
transverse joints.

When paving on one pass
while installing another care must be taken to leave 6
inches (130 mm) of fabric unpaved to overlap on,
Mailing down fabric with case hardened nails and sur-
veying shiners to hold fabric in place is not recommend-
ed. This is an old pFtice that has been found to cause
damage later 84 if recyeling is planned at any time.

Installing fabric around curves without excessive
wrinkles is the most difficult task. With the proper pro-
cedures it can be accomplished with ease. Never
attempt to roll the fabric around the curve by hand
because it will wrinkle too much. The wrinkles may be
s0 excessive that it will be almost impossible to cut
them all without damaging the fabric. Cutting small
pie-shaped fabric sections placed by hand around the
curve enables you to match the fabric to the curve with
a number of overlaps.

Diriving the fabric around the curve with machinery
is possible if the machinery is the type that includes
paimtn:d features for stretching and tensioning the fab-
ric. Some minor wrinkles may occur. Mechanical place-
ment arcund a curve using a small tractor mounted
unit involves hopping arcund the curve. If the equip-
ment has patented tensioning cones Hghten the inside
cone and loosen the outside cone which places more
stretch across the fabric allowing the outside to sweep
more, Do not attempt to drive around the curve, instead
drive straight passes and then make one big, quick
adjustment with the tractor, almost like hopping. This
will place one or two large wrinkles in the fabric at each
adjustment. Continue this all the way around the curve.
After slitting the wrinkles the effect will be similar to

pie shape placement.

Units on larger horsepower tractors and behind cil
trucks can install around curves almost wrinkle free.
The faster the fabric turns and is tensioned the
smoother the installation with these units. Twe prob-
lems exist when using fabrics other than needle-
punched heat bonded. The first is if o dual sided heat
bonded fabric is very thin and is used the oil may exces-
sively bleed through. The second is when a needle
punched non-heat bonded fabric is used and delama-
nating and fuzzing may occur. Both fabrics require the
same installation requirerments.



Types of oils and construction

Both hot asphalt cements and emulsions have been
used with success, Prior to starting the pob the distribu-
tor truck should be checked for proper spread rate,
Clogged valves, sometimes a common oocurrence, must
be cleared, otherwise the oil streaks and the fabric is
fully saturated or bonded.

To save on clean up of the momements a pieoe of fab-
ric can be cut and placed on the monument prior to
spraying the oil. The fabric will absorb most of the oil,
reducing deanup time and saving on labor,

Rapid set emulsions work well in the membrane sys-
tem, but the emulsion must break completely prior to
the fabric being placed in the emulsion and this slows
the overlay and installation process. Run off problems
have occurred when applying emulsions on sloped and
crowned roadways, making the application rate difficult
to controd. Under no droumstances can fabric be placed
in the emulsion until all water has evaporated, In one
report, steam from water was shown to create bubbles
in the overlay, Modsture can cause stripping problems
¥ after a short period of time,

Since a 4 ounce (113 gram) fabric absorbs 0.20 gallons
Saquare vard (076 libers, meter squared) as a residual,
cutback emulsion must be spread at a thicker rate, The
residual after it has broken must be sufficient to saturate
the fabric so the old and new asphalt can make a bond, Tt
was suggested in one report that petroleum-based sol-
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Model LO-100

+ Ulses Standard 38686 computers

= Use axisting controls and scale indicators

= Giross or Met targets, Standard or Metric Tons

= ImportExport customers, orders, lickets, etc.
toffrom other accounting software modulas

+ Mix design ingrediants reducead fram imsantory

+ Truck utilization tracking and pay sheet
calzulation

« Receive ticket capabilites for RAP

Far mare infearmation call JWS C an-unln,-n
|!|1 *Il .+-..-1 L'w..IJ FH |‘J

mcﬂaprs Fhe:.- are damaging to most Elrrtﬂﬂgl{ abrics.
The thickness of the asphalt mﬂmbﬂmﬂmj HE
|rv:h,1:s (38 mm} if installed unﬂer:-:lml “ '_ 31l :

50 and 70F uu and El'Clmcrla\rf ik '_ shou
be less tham 2 inches (50 mm {l'w:rl.a].':- il no TrplE
attempted with temperatures less Hlanﬂ]']’{m:%:g“" g 'r’
heat from the overlay draws the tack -n:ﬂl:wj thirg
the fabric making a bond. If sufficient resid i

not present o continue the drawing uflh:ﬁﬂg* Ak
through the fabric then the bonding prosess i dis :

ed. This resulis in slippage, stripping and eventual over

lay failure. Rolling the asphalt :mn‘lﬂdﬁﬁiﬁi.'— et §
ment helps to concentrate the heat and aup]%l pr

to start the process of the oil moving up nﬁq,:-
through the fabric. E

Caltrans found polypropylens f..'}'hnﬂu h? I
during experimengal rrullimg res¢arch a::‘ui-"_
ues for both ﬂ'lt. huhtnr.! -;.uI-I.I recycle

The fabric 54.‘1.D1L‘1.| to provide some ensil 2 : ;: 2y
ment to the asphalt mix. The surface al:lms]lmﬁ esults
showed a significant improvement in the hotrecy
quettes and no detriment in the cold ra:yﬂ; T
Polyester manufactures have run tests showing
their product is also recyclabled

o g ¥

s Tarmac Machinery Exchange, Inc... 1
Oneer 2,000 pleces of equipmant to mest
your needs. Includes batch plants, drum
plants, baghouses, storage silos, and
liquid asphall plants.
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