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"Petromat'' fabric is a black, non-woven polypropylene plastic manu-
factured by the Phillips Petroleum Co. (Appendix A). The Company claims
that the fabric, when used as reinforcement, can substantially extend the
maintenance-free service of asphaltic concrete overlays by eliminating or
reducing reflection cracking, and preventing water infiltration info lower
pavement layers (Appendix B). The purpose of this study is to determine
how well the Petromat fabric is succeeding by evaluating ifs performance
characteristics and to recommend appropriate action for future evaluation,
if warranted, under local conditions. TFor this general approach, two speci-
fic tasks were assigned: 1) to observe installation procedures of a Petro-
mat projectat Ann Arbor, Michiganand conduct informal seasonal surveys
of this overlay project; and, 2) fo study reported findings about Petromat
fabric being tested by other highway agencies as reinforcement of agphalt
overlays.

Ann Arbor Petromat Project

In August 1975, the City of Ann Arbor installed 34,000 sq yd of Petro-
mat fabric reinforcement as part of its street maintenance program (Fig.
1). Their primary objective was to assess Petromat's performance as a
moisture barrier, The project consisted of bonding the fabric between
asphaltic concrete layers and then overlaying it with an asphaltic wearing
course mixture, Figure 2 summarizes the installation data. The existing
four-lane concrete pavement, located on Stadiwm Blvd between Pauline St
and Main St, was badly distressed, with bituminous patches covering most
of the transverse joints and cracks. The traffic on this heavily traveled
street has increased to the point where it now carries up to 20,000 vehicles
per day.

Installation Procedure

On August 11, 1975, the Phillips Petroleum Co., the fabric manufac-
turer and contractor, began the Petromat installation. In brief, the suc-
cessive steps in the construction procedure were: 1} cleaning and sweep-
ing the old pavement to remove dirt, water, and any vegetation; 2) over-
laying the old surface with a 1-in, bituminous concrete leveling course 25A;
3) spraying asphalt cement, 85/100 grade, at 320 F and at a rate of 0,25
to 0.30 gal/sq yd (Fig. 3); 4) unrolling and placing the Petromat fabric at
a rate of 15 to 25 ft/minute (Figs. 4 and 5); 5) overlaying the fabric with
1-1/4-in. bituminous concrete binding course 25A (Figs. 6 through 8); and
6) resurfacing with a 1-1/2-in. bituminous concrete wearing course 31A.
The first two asphalt overlays wereapplied as specified incurrent MDSHT
Standard Specifications, Section 4.12. The third overlay (also 4.12) was
applied two weeks later.




Installation Problems

1) Careful overlapping of two adjacent fabric mats to minimize pick-
up by paving equipment was a time-consuming task (Fig. 9). This applica-
tion required at least five minutes and three men at each 300-ft inferval
(project total; 80 times) to apply additional binder, brooming and flattening
the 12-ft transverse joint.

2) Large wrinkles and bubbles were frequently associated with the
fabric laydown (Figs. 10 and 11),

3) Bonded fabric, subjected accidentally to braking by a paving truck,
was severely damaged (Fig. 12).

4) Asphalt flushing and rich asphalt mix caused a slippage problem
(Fig. 13).

5) Frequently, paving trucks riding over the fabriccaused large wrin-
Kles (Fig. 14).

Although the Ann Arbor project was not installed for controlled experi-~

mentation, seagonal condition surveys will be conducted toassess the Petro-
mat performance as a reinforcement to prevent cracking.

Results From Other Agencies

Petromat fabric as reinforcement of asphalt overlays is also being
tested inother states for various performance characteristics: resistance
to reflection eracking, moisture barrier, breaking and bond strength, re-
sistance to wrinkling and weathering, case of installation, and economy.

Although these experiments arestill inconclusive, early results reveal
that Petromat as a reinforcement to prevent cracking is far from satisfac-
tory. Table 1 summarizes the limited results received so far from various
agencies.

Conclusions

1) Usually, large wrinkles and bubbling of the fabric were the main
installation problems of Petromat laydown at the Amn Arbor project. With
extra care, tearing of the fabric, flushing, and slippage were reasonably
controlled during the project.




2) Overlapping adjacent fabric mats at 300-ft intervals was a time-
consuming task. FEach Petromat transverse joint and lap required three
men and at least five-minutes of hand application.

3) Unrolling each 300-ft roll, 12-ft wide, took 15 to 25 minutes; and
applicationrate of about 1,700 sq yd/hr required aspecial laydown device,
five trained men and a five-minute reloading time for a new roll. 34,000
sq yd of Petromat at $1.20/sq yd were laid in two and a half days.

4) Results from other agencies seem to indicate that Petromat per-
formance in controlling reflectioneracking is far fromsatisfactory. How-
ever, additional time is needed to draw definite conclusions.

Recommendations

Since the test projects using Petromat fabric as overlay reinforcement
are still under study by other agencies, two steps are recommended:

1} Continue informal condition surveys of the Ann Arbor project with
emphasis on cracking development and other pavement distresses.

2) Continue seeking additional information from agencies testing Petro-
mat, for at least two more years, until sufficient results are obtained to
estimate the fabric performance as overlay reinforcement.

REFERENCES

1. Low, P. F., Lowell, C. W., "The Factor of Moisture in Frost Action, "
Highway Research Board Bulletin 225, pp. 23-39, 1959,

2. Yang, N. C., Design of Functional Pavements, McGraw-Hill Book
Co., New York, pp. 150-158, 1972,

3. "Pavement Rehabilitation, Materials and Technigues,' Highway Re-
search Board, NCHRP Report 9, pp. 6-16, 1972,

4. Bone, A. J., Crump, L. W., "Current Practices and Research on
Controlling Reflection Cracking," Highway Research Board Bulletin
123, pp. 33-39, 1956.

5. ''Factors Involved inthe Designof Asphaltic Pavement Surfaces, " High-
way Research Board, NCHRP Report 39, pp. 35-97, 1967.

6. ”Reducing Reflection Cracking in Bituminous Overlays, "' NEEP Project
No. 10, Federal Highway Administration, FIIWA Notice, June 2, 1975.




*I0QI Y ULY £3§ UIBIN PUT 1§ 2UINEJ US9MISq PATd WNIPEIS U0 UOTJRI[RISUL JBWO0A18d T 2J4ndig
__n VIYV NOILYTIVLSNI -
“ _ A o
E | 2 /.\
d  QMOINYS =
n S £
| = ==
h . ae I FEInER) NGO 13 o -4 .n— 3
N & S
_ “ ~ Bt
_ _ ITIVA] [NOAY 2 9
__ 2 & = z M = P z
. * z “ g 3 3 = unw
_ z & ] @ r z >
_ ] M o ELE
i
L |

WNIQvLS

/i
/]
j
I
i
E
!
]
|

e
wl
=
x
i
w
m

IWTEEENE]

H233M

|

MOHE I

u
'-..._______“__-

| | —
=z
(=3
Lk
Lui
L

NIV
-
m
3 S

——

HYAOIYS

| [ wrnavis

YOVYNONOD —

AVNOITY

YHEMYHY

‘ + OJHON _

HW02415

Em 4

=
ot v fflavw
S
&
IOV .
g
_ R
i B
=
{[ 3aisanans =
_ " 5
I 2 f
ms«om 5 - m
“ RRESE
|
|

| ]

ENLvEIIT T

)




Location: Stadium Boulevard between Paiiline and Main Sts, Ann Arbor, Mich.

Sectibn: _1_.. 2 miles, '4—1ané pavement
ADT: 20,000 vehicles
Speed Limit: 35 mph

Installation Data: Petromat fabric installed, August 20, 1975
Contractor: Phillips Petroleum Company
Roll Size: 20-mil mat, 12 ft by 300 ft
Area Covered: 34,000 sq yd
Cost Installed: $1.20/sq yd
Fabric Binder: Asphalt Cement 85/100

1-in. Bituminous Concrete
Leveling Course 25A (4.12)

1st Overlay:

1-1/4-in. Bituminous Conerete
Binding Course 25A (4.12)

2nd Overlay:

1-1/2ein. Bituminous Co‘ncre;",é-ﬂ
Wearing Course 31A (4.12)

3rd Overlay:

Weather: Sunny to cloudy, 70 to 90 F, wind 5 to 15 mph, partly humid, -~

0ld Pavement:

7-in. concrete, 22 ft wide, built 1923, widenied, resurfaced 1957

(L-1/2-in. overlay}), joints repzured 1962, 1968; found badly dlS-‘

tressed, sealed cracks, drainage problems. :

S.u‘bgrade :

P

Figure 2.

Moderate to poor soils; subject to frost heaving and cracking.

. ——THIRD OVERLAY

SECOND OVERLAY
= PETROMAT FABRIC
S _ASPHALT CEMENT

—{T—FIRST OVERLAY.
e OLD PAVEMENT

s SUBGRADE

Petromat installation project, Ann Arbor, Michigan.



Figure 3. Sprayingasphalt
cement, 85/100 grade over '
1-in. leveling course 25A.
Application temperature
320 F and rate of 0.25 to
0.30 gal/sq yd.

TFigure 4. Plaéing Petro-
mat fabric with roller
mounted on the front of an
Allis~Chalmers tractor
and stiff bristle attempting
tosmooth it behind roller.
Unrolling each 300-ft roll,
12-ft wide, took 15 to 25
minutes.

Figure 5. Rolling out the fabric at j |
the application rate of about 1,700 [/
sq yd/hr required five trained men
and five minutes delay to reload the
tractor with new roll. Note bubbles
and wrinkles after fabric placement,




Figure6. Applying1-1/4- }
in. asphalt concrete over-
lay to the fabric. The
overlaying sequence im-
mediately behind the fab-
ric laydown included a
standard paver and two
steel wheeled rollers each
weighing 8 to 12 tons.

Figure 7. Theuncovered fab-
é ric, 6 to 8 in. wide, was align-
ed properly along straight
pavement lanes with the adja-
cent fabric laydown to follow.

Figure 8, Residual asphalt being re-
moved at outside edge of the fabric. Two ’
asphaltic concrete overlays above the
fabrie complete the resurfacing job.

i
|
|
|
|
|
|



Tigurc 9. Overlappingtwo
adjacent fabricmats in the }
direction of laydown;addi-
tional binder and brooming
was applied manually to
minimize piclk-up by pav-
ing trucks.

Figure 10. On some
straight sections, the
bonded fabric showed large
wrinkles.

Tigure 11. On moderate
curves, the fabric was not
aligned properly along the
pavement lane. Cutting
with scissors and overlap-
ping was required. Note
large bubbles and severc
wrinkling.




Figurel2. A paving-truck
driver inadvertently hit
brakes and tore up outside
edge of fabric. Thedama-
ged section (20-ft long) was
cleaned and resurfacced.

Figure13, Asphalt flushing and rich
asphalt mix probably caused this
problem; aslippage plane. The dis~-
turbed section (100-ft long) was
cleaned and resurfaced.

Figurel4, Althoughregu-
lar traffic was not allowed
over the bonded fabric,
large wrinkles resulted
from the paving trucks.
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APPENDIX A
PETROMAT FABRIC

A typical Petromat fabric mat, 20-mil thick, ig a black, non-woven
polypropylene, plastic fabric made by the Phillips Petroleum Company and
weighs between 3 to 5 oz/sq yd. A Petromat sample is attached below.
The fabric is currently produced in 100-yd rolls, 75 and 150 in. wide. [n-
stallation costs vary according to geographical location from $0.90 to
1.40/sq yd. The fabric is reported to have a tensile strength of about 5,000
psi and elongates between 80 to 110 percent before breaking. The manu-
facturer claims that the fabric, asphalt saturated and bonded to adjoining
pavement layers, provides improved pavement durability as follows:

""As a stress relieving membrane beneath new road surfaces, and
ag a waterproofing membrane for pavements, bridge decks, or
wherever a moisture barrier is needed:

1. Controls reflection cracking.

2. Permits reduced overlay thickness for equivalent road per-
formance.

3. Protects pavement structures by minimizing asphalt aging and
freeze-thaw damage (reduces air and water intrusion into old
roadbed).

4. Reduces cost of pavement patching where dig—out of highly fa-
tigued pavement can be avoided.

5. Protects bridge decks from corrosive salts. "
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MOISTURE-TEMPERATURE EFFECTS

APPENDIX B

Low and Lowell (1) and Yang (2) discuss moisture conditions under
pavements, and how these conditions may change with time. They acknow-
ledge the following moisture sources:

1) Water percolation

2) Trom the sides

3) Seepage from higher adjacent ground
4) From the water table
b} Vapor from subsoil

6) From shoulder areas.

Based on these considerations, Figure 1B, illustrates a potential prob-
lem that Petromat fabric might develop, at the Ann Arbor project, espe-
cially between Woodland and Seventh Streets as a moisture barrier. First,

MOISTURE
ACCUMULATED

PETROMAT —~

WATER PERCOLATION

f

Ii—

FABRIC
i OVERLAY

S

MOISTURE

v'.

U T T e
.1 - .OLD PAVEMENT : 4% “¢."

-V,

i l?‘\d

FROM 5iDE

" O

WATER

TABI_E\

2 3/4"
OVERLAY

¥

MOISTURE
ENTRAFPED

S —

MOISTURE
FROM SIDE

S,

SEEPAGE

/

Figure 1B. Moisture movement above and under Petromat fabric.
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during spring time, rapid cycles of freezing and thawing in surface layers
could accumulate excessive surface water on the upper side of the fabric.
At freezing temperatures this excessive moisture, because of differential
expansion, might create cracks and bumps sooner on the south lane than on
the other lanes. Second, moisture entrapped under the waterproofing fabric
might confribute to drastic pavement upheaval during severe cold weather,

Reflection Cracking

This cracking problem developed inoverlays is caused mainly by daily
and seasonal temperature changes (3, 4). Because of these thermal changes,
vertical and horizontal movements of joints and cracks in existing pave-
ments are transferred directly into concrete and bituminous overlays. Al-
though several methods for controlling reflection cracking are available,
aneconomical and effective technique of crack control has yet to be devel-
oped. Some of the methods to control reflection eracking in asphaltic con-
crete overlays include intermediate layer as stress reclief course, rein-
forcement, increased thickness, bond breaker plates, rubber additives R
and softer asphalts (3, 4). As overlay reinforcement a Petromat fabric,
asphalt saturated, is directly bonded toadjoining pavement layers, (Fig. 2).
The bonded fabrie, to prevent reflection cracking, must serve as a stress
relieving membrane beneath the 2-3/4-in. overlay. This means that the
fabric must absorb mainly the effects of horizontal movements of joints and
cracks in the distressed pavement. Presently, laboratory data supporting
this alleged property are nonexistent and field results are limited, vari-
able, and often argumentative.

Petromat-Treated Projects

Assuming that the two alleged properties (crack resistance and mois~
ture barrier) hold true for the Petromat fabric, those projects treated with
Petromat and showing reflection eracking (Table 1) demand some reason-
able explanations for their failure. Some possible explanations are:

1) The Petromat fabricbeing tested might vary significantly in overall
qualityand in individual strengths and weaknesses. In such cases, accep-
tance sampling and testing procedures are needed to select the experimen-
tal fabric for field evaluation. The sample fabric tested in the laboratory
must be representative of the mat to be investigated in the field.

2) Special directions for surface preparation and fabric reinforcement

might be required for specific distressedareas. Here, carefully controlled
experiments are mandatory to obtain meaningful results.

-14 -




3) Inareas undergoingfreeze-thaw cycles, the moisture barrier prop-
erty of the fabric might become detrimental rather than beneficial; the ex-
cessive moisture accumulated on top of the fabric would greatly increase
cracking development in overlays.

4) Failure to keep under reasonable control those known factors (as-
phalt, aggregates, temperature, void content, viscosity) affecting fatigue
and durability of asphaltic mixes (5).

5) The fabric, as cracking resistance and moisture barrier, is not
performing as expected over the cracking conditions being investigated.
Such experimental work should be terminated as recommended by highway
engineers (6).
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