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Transportation Synthesis Reports are brief summaries of currently available information on topics of interest to 

WisDOT staff throughout the department. Online and print sources for TSRs include NCHRP and other TRB 

programs, AASHTO, the research and practices of other transportation agencies, and related academic and 

industry research. Internet hyperlinks in TSRs are active at the time of publication, but changes on the host server 

can make them obsolete. To request a TSR, e-mail research@dot.state.wi.us or call (608) 261-8198. 

 

Request for Report 
WisDOT is considering using a stress-absorbing membrane interlayer to address cracking in full-depth asphalt. Of 
specific interest is how well this type of product can treat isolated local pavement distress. WisDOT is interested in 
experiences with these products nationwide, especially in neighboring states with similar winter climates. 
 

Summary 
This TSR followed several lines of investigation. We conducted a Literature Search to find research data on the 
performance of stress-absorbing membrane interlayers such as Petrotac and GeoTac, and heavier-duty products  
Pro-Guard, Polyguard and PavePrep. We found 13 relevant studies, although some focused on using these products 
in asphalt overlays on concrete rather than for full-depth asphalt rehabilitation. Our searches of AASHTO’s Product 
Evaluation List and the National Transportation Product Evaluation Program also yielded four relevant Product 

Evaluations. In addition to our Internet and library searches, we contacted product manufacturers and distributors as 
well as state and county transportation authorities in Wisconsin’s neighboring states to collect User Experiences 
with these membranes. We included all contact information and Manufacturer Product Information to facilitate 
the collection of further details and suggested uses for these products. 
 

Literature Search 
Results are listed chronologically, with the most recent citations shown first. Links to online copies of cited 

literature are provided when available. Contact the WisDOT Library to obtain hard copies of citations.  

 

Keywords: Petrotac, 4951, BP, Amoco, Phillips, SI Geosolutions, GeoTac, Pro-Guard, Polyguard, PavePrep, 
asphalt*, full depth, crack* 
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Title: Reflective Cracking of Flexible Pavements, Phase I: Review of Literature and the Performance of the 

Various Techniques in Nevada 

Author(s): Elie Y. Hajj, Peter E. Sebaaly, Luis Loria, Nathaniel E. Morian 

Date: 2007 
Source/URL: Nevada Department of Transportation, http://www.wrsc.unr.edu/Reflective_Report%201_Aug-07.pdf 



Description: 166 pp. 
PDF search terms: Petrotac, ProGuard, PavePrep 
Abstract: In 2006, the Nevada Department of Transportation (NDOT) initiated a three-phase research project to 
identify the promising techniques to mitigate reflective cracking in HMA overlays: a) Phase I: Review of literature 
and the performance of the various techniques in Nevada, b) Phase II: Identify analysis models and evaluation tests, 
and c) Phase III: field verification of the selected techniques and analysis models validation. This report summarizes 
the findings and recommendations of the Phase I of this research. 
 
This paper cites several relevant earlier studies. Those citations are listed below, along with the page number where 
they are cited in the Nevada DOT study: 
 

2005 Illinois DOT research results (PavePrep), cited on page 15 of the Nevada DOT PDF: 
 

Title: An Evaluation of Interlayer Stress Absorbing Composite (ISAC) Reflective Crack Relief 

System 
Author(s): Joseph W. Vespa 
Date: 2005 
Source/URL: Illinois Department of Transportation, 
http://www.dot.state.il.us/materials/research/pdf/prr150isac.pdf 
Description: 32 pp. 

 
2004 Colorado DOT research results (Petrotac, ProGuard), cited on pages 12-13 of the Nevada DOT PDF: 
 

Title: Reducing Reflection Cracking in Asphalt Pavements 

Author(s): S. Shuler, D. Harmelink 

Date: 2004 
Source/URL: Cracking in Pavements: Mitigation, Risk Assessment and Prevention, Proceedings of the 
Fifth International RILEM Conference, France. Preview at 
http://books.google.com/books?id=z6jhYoN3YFgC&printsec=frontcover 
Description: pp. 451-458 

 
1989 Arizona DOT research results (PavePrep), cited on page 11 of the Nevada DOT PDF: 
 

Title: Paving Fabrics for Reducing Reflective Cracking 

Author(s): M. Rahman, L. Scofield and T. Wolf 
Date: 1989 
Source/URL: Arizona Department of Transportation, Report No. FHWA-AZ-8801 

 
1989 Michigan DOT research results (Petrotac), cited on page 17 of the Nevada DOT PDF: 
 

Title: Field Evaluation of Experimental Fabrics to Prevent Reflective Cracking in Bituminous 

Resurfacing 

Author(s): V.T. Barnhart 
Date: 1989 
Source/URL: Report No. R-1300. Materials & Technology Division, Michigan Transportation 
Commission, Lansing, Mich. See Appendix A of this synthesis report. 

 
Title: Guidelines for Using Geosynthetics with Hot Mix Asphalt Overlays to Reduce Reflective Cracking 

Author(s): Joe W. Button, Robert L. Lytton 
Date: 2007 
Source/URL: Texas Transportation Institute, TRB 2007 Annual Meeting CD-ROM, 
http://www.crafco.com/PDF%20Files/News_Library/Reference%20Materials/07-1608.pdf 
Description: 19 pp. 
PDF search term: membrane 
Abstract: Complete guidelines for using geosynthetics with hot mix asphalt overlays to reduce reflective cracking 
are provided. Definitions of the various types of geosynthetics that are commercially available along with some of 
their advantages and disadvantages are provided. These guidelines address the following: when to consider a 
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geosynthetic product, selecting and storing geosynthetics, cost considerations, pavement design with a geosynthetic, 
overlay construction with a geosynthetic, construction inspection, and potential construction problems.  
 

Title: Crack Reduction Strategies on a Pavement Warranty Project (Interstate 25 at Fountain, Colorado) 

Author(s): Werner Hutter 
Date: 2003 
Source/URL: Colorado Department of Transportation, Report No. CDOT-DTD-R-2003-5, 
http://ttap.colostate.edu/Library/CDOT/CDOT-DTD-R-2003-5.pdf 
Description: 32 pp. 
PDF search terms: Petrotac, ProGuard 
Abstract: As part of a mandated pavement warranty pilot program, a four-mile segment of I-25 south of Fountain, 
Colorado was rehabilitated during the summer of 1998. The north and southbound lanes were overlaid with five 
inches of HBP under a warranty contract. Prior to the overlay, the roadway was milled to a depth of 1 inch over the 
entire project, with the exception of the first nine test section locations (approximately 3,600 feet) where the driving 
lane was milled an additional 1-1/2 inch depth (trench section) and after the specific treatments were applied, the 
trench was overlaid with HBP. 
 
Treatments consisted of eight crack prevention methods over the 2-1/2 inch (1-1/2 inch trench in a 1-1/2 inch milled 
section of the driving lane) as well as the standard 1-inch milled surface. Although a specially assigned Pavement 
Evaluation Team (PET) evaluated the project’s performance, Research became involved in the performance 
evaluation for the three-year warranty period. The evaluation consisted of project inspection prior to construction, 
crack prevention treatments during construction, and the three-year post-construction evaluation. 
 
Findings confirmed that the least recurrence of cracks was noticed in the “trenched” section that had the additional 
1-1/2 inch hot mix pavement. Furthermore, the majority of the recurrent cracking was observed after the first year, 
with additional cracking becoming visible after the third year.  
 

Title: Field Evaluation of Engineering Fabrics for Asphalt Concrete Resurfacing - Audubon County 

Author(s): Ed Engle 

Date: 2001 
Source/URL: Iowa Department of Transportation, Report HR-360, 
http://www.operationsresearch.dot.state.ia.us/reports/reports_pdf/hr_and_tr/reports/hr360.pdf 
Description: 32 pp. 
PDF search terms: PavePrep, ProGuard 
Abstract: An ACC overlay is most often the rehabilitative effort used to maintain the serviceability of either an 
ACC or PCC pavement. The major problem in durability of this ACC overlay comes from reflective cracking. These 
cracks usually open, allowing water to enter the unsealed crack and strip the ACC in the overlay. The stripping of 
the ACC allows accelerated deterioration at the crack. 
 
Two engineering fabrics were evaluated in this project in order to determine their effectiveness in reducing 
reflective cracking. These two materials are: 

• PavePrep, Contech Construction Products Inc. 

• ProGuard, Phillips Fiber Corporation 
 
The data indicated a statistically significant decrease in reflective crack formation in the ProGuard fabric sections 
compared to control. There was little evidence of a similar effect from the PavePrep fabric sections compared to 
control. However, the rate of cracking (the rate of formation of new cracks) for both fabrics and control tended to be 
similar after three years. The benefits of using these fabrics (possible delay of some crack formation by two years) 
on this project did not outweigh the costs of up to $4200.00 per mile.  
 

 3



Title: Geosynthetics for Reflective Crack Control 

Author(s): Brett Sposito, Eric Brooks  

Date: 1999 
Source/URL: Oregon Department of Transportation, State Research Project No. 537, 
http://www.oregon.gov/ODOT/TD/TP_RES/docs/Reports/GeosyReflectCrackCont_CRpt.pdf 
Description: 52 pp. 
PDF search term: GeoTac 
Abstract: Reflective cracking due to shrinkage and brittleness in asphalt pavements can seriously degrade an 
asphalt overlay before it is near its design life. Geosynthetics have been used to impede the reflection of existing 
transverse cracking to the new overlay. The geosynthetics are intended to minimize the tension transferred to the 
overlay from the existing pavement. The Oregon Department of Transportation (ODOT) installed a test section 
consisting of 120 transverse cracks treated with five different geosynthetic types, 22 transverse cracks treated with 
crack filling only and a control section of 20 untreated transverse cracks. 
 
The test and control sections were constructed over an open-graded asphalt concrete pavement. The overlay was also 
an open-graded mix. The 140 transverse crack section is located on US Highway 97 between Milepoint 213.58 and 
Milepoint 217.64. 
 
Title: Band-Aid Product Helps Prevent Cracks 

Date: October 1989 
Source/URL: Public Works, Vol. 120, No. 11  
Abstract: A cracking problem in a section of I-270 near Gaithersburg, Maryland, has plagued engineers for years. 
After the pavement was widened to three lanes, the longitudinal joint between the original median and the old two 
lanes kept reflecting back up to the surface. The problem joint was treated with Petrotac (registered trademark), a 
waterproofing membrane from Phillips 66 Fibers Corporation, Greenville, South Carolina, composed of Petromat 
nonwoven fabric precoated with a rubberized asphalt adhesive base. Five miles of 24-in. wide membrane were used. 
After installation, 6 in. of asphalt were placed on top of the membrane in three lifts; the top lift was 3/4-in. HMAC. 
The membrane is designed to prevent surface moisture intrusion into the pavement base structure, reducing subgrade 
deterioration from softening, erosion, and freeze/thaw damage. Petrotac delays development of reflective cracking. 
Pavement temperature should be 45 deg F or higher when installing Petrotac. 
 
Title: Paving the Way at Indy 

Author(s): A.J. Craven 

Date: November 1989 
Source/URL: Geotechnical Fabrics Report, Vol. 7, No. 6 
Description: 5 pp. 
Abstract: The Indianapolis Motor Speedway needed major repairs to the recurring problem of reflective cracking, 
the two main reasons for which are the settlement of the track over the brick subsurface, and the stress of high 
speeds and heavy tires. The article describes how geotextiles were used to keep moisture out of paved surfaces and 
so help retard reflective cracking and extend the track’s service life. Asphalt membrane interlayer systems were 
installed using two different pavement asphalt overlay fabrics to achieve high-quality rehabilitation on the high-
speed curves and the pits area. Petrotac, a double-coated fabric was specified and installed on the curves. This 
consists of a nonwoven polypropylene geotextile precoated with rubberized asphalt cement on the bottom side and 
paving grade asphalt on top. The other paving membrane interlayer used was Petromat, a nonwoven polypropylene 
paving fabric. The installation of the fabrics is described, and the costs are discussed. 
 

Title: Latex Modified Asphalt and Experimental Joint Treatments on Asphaltic Concrete Overlays 

Author(s): Steven L. Cumbaa, Harold R. Paul 
Date: 1988 
Source/URL: Louisiana Department of Transportation and Development, Research Report No. 211, 
https://www.ltrc.lsu.edu/pdf/2005/report_211.pdf 
Description: 38 pp. 
PDF search term: Petrotac 
Abstract: This report documents the construction and initial evaluation of several experimental features 
incorporated as part of an overlay of an existing PCC pavement in order to determine the feasibility of extending 
overlay service life. The experimental features utilized were several types of waterproofing membranes, sawing and 
sealing of joints in the asphaltic concrete overlay and the use of a latex-modified asphaltic concrete. 
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There were several problems noted during the construction of the overlay. When the roller passed over the 
transverse joints the hot mix mat appeared to shove, such that a noticeable, transversely oriented six-to-eight-inch-
wide hump occurred along the joint. Generally, this condition was found in the membrane sections and only 
occasionally in the other sections. Reflective cracking immediately occurred at many of the transverse joints during 
the rolling operation, irrespective of section design. Performance evaluations will be conducted over the next three 
years. 
 
Preliminary findings based on initial reflective crack measurements include: sawing and sealing over the existing 
joints appears to be the most effective treatment to control reflective cracking; latex-modified asphaltic concrete 
better controls reflective cracking than conventional hot mix; the Bituthene membrane is more effective than the 
other membranes used; and, there is little difference in performance of the conventional or latex modified hot mix 
when the overlay is sawed and sealed over the existing joints.  
 

Title: Evaluation of Petrotac to Prevent Reflective Cracking 

Author(s): Mike J. Marquart 
Date: 1987 
Source/URL: Materials and Research Division, North Dakota State Highway Department 
 
Title: Heavy Duty Membrane for the Reduction of Reflective Cracking in Bituminous Concrete Overlays 
Author(s): Norman E. Knight, Gary L. Hoffman 

Date: 1988 
Source/URL: ASTM Pavement Maintenance and Rehabilitation, ASTM STP 88 

Description: 14 pp. 
Comments: This article address both Petrotac and Polyguard. A PDF of this article accompanies this TSR. 
Abstract: The prevalence of reflective cracking in asphaltic concrete overlays is a major factor contributing to the 
premature failure in the pavement system. This reflective cracking is caused by cyclic stresses induced in the 
overlay by movements in the underlying pavement. Recent work done with heavy duty membranes has shown that 
they may be useful in retarding this reflective crack formation. Seven different types of heavy duty membranes were 
placed over portland cement concrete pavement joints at a site in Pennsylvania before the roadway was overlaid 
with asphaltic concrete. Control sections, without any membranes, were also built into the project for comparison 
purposes. This work will evaluate the ability of these membranes to reduce the occurrence of reflective cracking 
over transverse and longitudinal joints and to function as a water stop once cracking has occurred. 
 

Product Evaluations 
 

PavePrep 

Source:  AASHTO Product Evaluation List 
(http://apel.transportation.org/product_evaluation_list.aspx?RID=742)  
Agency Name:  Nebraska Department of Roads  
Vendor Name:  Pavetech International  
Representative Name:  Terry Masters  
Manufacturer Name:  Pavetech International  
Product Name:  Paveprep SA  
Product Description: Discussion: This product was added to the APL under Fabric Reinforcement - Full 

Width Crack Application 
Test Status: Completed 
Test Type: Laboratory 
Contact Name: Terry Masters 
Contact Phone: (402) 479-4754 
Evaluation Started: 8/14/2002 
Evaluation Ended: 9/1/2002 

Category(ies):  Waterproofing Membranes and Materials 
- Membranes 

Product Area:  New Product  
Product Status:  Approved  
Date Added:  5/19/2005 
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Source:  AASHTO Product Evaluation List 
(http://apel.transportation.org/product_evaluation_list.aspx?RID=1591)  
Agency Name: Vermont Agency of Transportation 
Vendor Name: Contech Construction Products, Inc. 
Representative Name: Craig Graham 
Manufacturer Name: Contech Construction Products, Inc.  
Product Name: PavePrep 
Product Description: Discussion: In 1994, Paveprep Crack Reduction Interlayer was applied on three 

separate projects in Vermont. One site consisted of several courses of bituminous 
pavement, with the second being mostly a bituminous 
Test Status: In Progress 
Test Type: Field 
Contact E-mail: craig.graham@state.vt.us  
Contact Name: Craig Graham 
Contact Phone: (802) 828-6920 
Evaluation Started: 7/15/1994 
Intended Use: After a number of years of service, there were two areas which 
developed reflective cracks, and at one of these sites, the material failed along its 
entire length. Although the results are inconclusi (sic) 

Category(ies):  Asphalt Surface Treatments 
Reflective Crack Controls 

Product Area: New Product  
Status:  Pending 
Date Added:  6/3/2003 
 

Source:  AASHTO Product Evaluation List 
(http://apel.transportation.org/product_evaluation_list.aspx?RID=802)  
Agency Name:  New York Department of Transportation  
Vendor Name:  Pavetech International  
Representative Name:  Donald F. Dwyer  
Manufacturer Name:  Pavetech International  
Product Name:  Paveprep SA  
Product Description:  Discussion: This product is a geo-composite membrane used to reduce reflective 

cracking and to reduce moisture penetration. Although the product delayed cracking, 
it was not found to be cost effective. 
Advantages: The Manufacturer claims the product reduces the amount of pavement 
cracks that reflect up through overlays and reduces moisture penetration. 
Limitations: Manufacturer recommends that the product be used on pavements that 
do not display signs of structural deficiencies or drainage problems. 
Specific Uses: The product is used for bridge deck waterproofing and for protection 
against reflective cracking through overlays. 
Test Status: Completed 
Test Type: Field 
Contact E-mail: zzavery@dot.state.ny.us  
Contact Name: Zoeb Zavery 
Contact Phone: (518) 457-4582 

Category(ies):  Waterproofing Membranes and Materials 
- Membranes 

Product Area:  New Product  
Product Status:  Not Approved  
Date Added:  4/17/2003 
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Petrotac 

Source:  AASHTO Product Evaluation List 
(http://apel.transportation.org/product_evaluation_list.aspx?RID=479)  
Agency Name: Kentucky Transportation Cabinet  
Vendor Name: Amoco Fabrics and Fibers Company 
Representative Name: David Quarles 
Manufacturer Name: Amoco Fabrics and Fibers Company 
Product Name: Petrotac 4591 
Product Description: Discussion: The product was installed without incident but was of sufficient 

thickness to reflect to the surface. It can be seen and also felt when driving over it. 
Test Status: Completed 
Test Type: Laboratory and Field 
Contact E-mail: david.quarles@ky.gov  
Contact Name: David Quarles 
Contact Phone: (502) 564-3160 
Evaluation Started: 5/1/2002 
Evaluation Ended: 3/22/2004 

Intended Use: Approved for experimental use. 
Category(ies): Asphalt Surface Treatments 

- Reflective Crack Controls 
Product Area: New Product 
Product Status: Approved 
Date Added: 5/9/2003 

 

User Experiences 
To gather more information on product performance in winter-weather states near Wisconsin, we contacted 
manufacturers, distributors and operators at the state and county level to inquire about their experiences. While 
typically there has not been formal research or data collection for the projects discussed below, the anecdotal 
evidence recorded here may be useful to WisDOT.  
 

Ohio 

PS Construction Fabrics – Ohio geotextile distributor (http://www.psconstfabrics.com/)  
Contact: Bill Leahy, (330) 335-3635 
 
Bill said that equivalents Petrotac by Propex and GeoTac by Crafco are more commonly used for bridge deck and 
culvert box applications in Ohio. For crack rehabilitation and water sealing, a heavier duty fabric is more common: 
equivalents Pro-Guard, Polyguard or Paveprep. Bill offered suggestions for successful installation of either the 
lighter or heavier fabrics: 

• Use a primer when laying the fabric, whether or not it is self-adhesive, such as binder PG 64-22 

• Allow sufficient cure time before laying the first asphalt course over it 

• Use two asphalt lifts over the fabric 

• Write the fabric into the specification for the work 
 

Michigan 

Michigan DOT 

Contact: Andy Bennett, Engineering Technician, Materials Research, (517) 322-5043 
WisDOT contacted MDOT’s Andy Bennett directly for information on Michigan’s experience with stress-absorbing 
membrane interlayers. Andy sent a special provision for stress-absorbing membrane (see Appendix B) put together 
for a project a few years ago written around the product PavePrep. 

 
Iowa 

Iowa DOT 

Contact: John Hinrichsen, Office of Materials, (515) 239-1601, john.hinrichsen@dot.state.ia.us 
John told us that Iowa DOT has not had favorable experiences with geotextile fabrics, but indicated that some 
counties used them. We contacted three of these counties: 
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Sioux County 

Contact: Audley Van Peursem, (712) 737-2248 
Audley said that Sioux County typically uses Petrotac to rehabilitate transverse joints. When used over primary 
cracks, those cracks usually return, but without the second-, third- or fourth-generation cracks that would otherwise 
usually appear. This is a typical experience after 12 to 15 years in place. 
 
Pottawattamie County 

Contact: Mike McKee, (712) 328-5608 
Mike said that Pottawattamie County used 18-inch Petrotac for the longitudinal joints along both sides of a 3-foot 
widening project. The county has not seen cracking along those joints in the five to six years they have been in 
place. Mike recommended allowing traffic to run on the exposed Petrotac for a day before putting down the first 
asphalt course to prevent asphalt trucks from picking up the membrane on their tires. 
 
Harrison County 

Contact: Ron Bell, (712) 644-3140 
Harrison County used Petrotac to rehabilitate full-depth asphalt concrete in the early 1990s. He said he has been 
impressed by the lack of reflection cracking since that time. 

 

Manufacturer Product Information 
 

Petrotac: http://www.geotextile.com/downloads/Petrotac%204591%20Product%20Data%20Sheet.pdf 
Pro-Guard: http://www.geotextile.com/downloads/Proguard%204592%20Product%20Data%20Sheet.pdf 
Propex Inc. 
6025 Lee Highway, Suite 425 
Chattanooga, TN 37422 
(423) 899-0444 
Engineering contact: Scott Manning, (423) 553-2520 
 

GeoTac: http://www.crafco.com/PDF%20Files/Geo_Composites/GeoTac_PDS.pdf 
PavePrep: http://www.crafco.com/PDF%20Files/Geo_Composites/PavePrep_PDS1.pdf 
Crafco Inc. 
420 N. Roosevelt Ave. 
Chandler, AZ 85226 
(602) 276-0406 
Engineering contact: Pat Coen, (480) 294-4900, pjc@crafco.com 
 
Polyguard:  

http://www.polyguardproducts.com/products/highway/datasheets/NW75%20Product%20Data%20Sheet.pdf 
Polyguard Products, Inc. 
3801 S. Hwy. I-45 
Ennis, Texas 75119 
(214) 515-5000 
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SUMMARY 

This study involved the installation of six different types of commer- 
cially available fabric strips as reinforcement over conventionally re- 
paired joints and cracks on a 0.9-mile section of concrete pavement 
(I 94 BL in the City of Kalamazoo) being prepared for asphalt resur- 
facing. The purpose of the study was to compare the performance of 
fabric-treated and untreated repaired joints and cracks in the overlay. 

Following the project completion in 1982, detailed crack surveys 
were made annually through 1986, during cold weather, to determine 
the effectiveness of the fabrics in preventing reflective cracking in the 
asphalt overlay. The surveys were stopped after the 1986 survey as there 
was little or no increase in reflective cracking from the 1985 survey. 
Cores were taken through the reflective cracks, to determine whether 
the fabrics had remained intact even though the joints and cracks in 
the existing pavement had reflected through the overlay. 

The question of the cost effectiveness of using fabrics as reinforce- 
ment to reduce reflective cracking in the overlay was addressed by deter- 
mining the cost of the fabric treatment and the cost that would have 
been required to rout and seal the reflective cracking in the year that 
it occurred. 

Two other experimental fabric installations have also been evaluated 
by the Department. 

Results 

1) While there is some evidence that the fabrics will perform as 
a crack reducing material none of these have met the manufacturer's 
claim that they will greatly reduce or completely prevent reflective 
cracking. The evidence available to date suggests that further use of 
fabrics for the specific purpose of crack reduction is not warranted; 
while there may be some long-term benefits, they cannot be determined 
a t  the present time. 

2) In the I 94 study, except for one fabric (Protecto Wrap), all of 
the fabrics have performed basically the same in reducing reflective 
cracking. However, since this project was started there have been im- 
provements or changes in several of the fabrics. 

3) There is a difference in the percentages of reflective cracking 
between the longitudinal and transverse cracking. After four years of 
service the average percentage of reflective cracking for longitudinal 
and transverse cracking are 36.2 and 42.5, respectively. 

4) The fabrics remained intact even though the reflective cracking 
had appeared in the overlay, and have thus prevented surface water from 
penetrating the crack. 



5) With the use of an assumed maintenance plan of routing and sealing 
the cracks in the year that they occur as a basis for cost comparison, 
the use of fabrics was found to be cost effective. It should be noted, 
however, that such maintenance is not a Departmental practice. 

6) The rate of reflective cracking on the other two projects is similar 
to that on the project on I 94 BL in the City of Kalamazoo. 

7 )  There does not appear to be any direct correlation between the 
physical properties listed in Table 6 and the reflective cracking results. 
However, this project was not designed to evaluate the physical properties 
of fabrics but to compare several fabrics for performance in reducing 
reflective cracking and for cost-effectiveness. The physical properties 
are useful in the design process for fabric selection and assuring uni- 
formity of the fabric. 

8) The field results indicate that the use of the fabrics as overlay 
reinforcement to reduce reflective cracking did to some extent retard 
the time for the reflective cracking to appear in the overlay 

. 9) It is recommended that if the Department is going to continue 
to use the fabrics to reduce reflective cracking in bituminous overlays 
that a proposed supplemental specification for Waterproofing Joints 
and Cracks, setting requirements for fabrics, should be adopted by the 
Department. The proposed supplemental specification is included as 
an Appendix. 

INTRODUCTION 

In recent years, considerable experimental work with fabrics as rein- 
forcement for asphalt overlay has been conducted across the nation in 
an attempt to provide a practical solution to the problem of reflective 
cracking in bituminous resurfacing. Reflective cracks are cracks in 
the new surface that llreflectl' through from joints and cracks in old sur- 
faces below, and are caused by horizontal and vertical movements due 
to traffic, or temperature and moisture variations in the existing pave- 
ment beneath the asphaltic overlay. Because of these movements, the 
working joints and cracks in the underlying pavement "reflectn through 
the overlay generally after one or two years of service, but on occasion 
show up right behind the paver. Prevention or reduction of reflective 
cracking is critical to the service life of the rehabilitated pavement. 

The primary study, approved February 29, 1980 by the FHWA as a 
Category 2 Construction Project, involved six different types of commer- 
cially available fabric strips (Table 1 ) as reinforcement over conven- 
tionally repaired joints and cracks in a 43 year old reinforced concrete 
pavement (I 94 BL in the City of Kalamazoo) being prepared for asphalt 
resurfacing. Its purpose was to compare the performance of fabric- 
treated and untreated conventionally repaired joints (used as controls 
for comparison) in the asphalt overlay and to see if there were differences 



TABLE 1 
EXPERIMENTAL FABRICS 

Bituthene Eastbound and  c e n t e r  l anes  on I 94 BL in I<alamazoo 72 NM-323 

between Howard Ave and  Michigan Ave 

Polyguard Eastbound and  c e n t e r  l anes  on I 94 BL in Kalamazoo 78 NRI-566 

between Howard Ave and  Michigan Ave 

Research  
Project  

No. 
Fabric  

T s ' P ~  

P r o t ec to  Eastbound and  c e n t e r  l anes  on I 94 BL in Kalamazoo 74 Nhl-414 

Wrap between Howard Ave and  Michigan Ave 

Pro jec t  Description 

Y-78 Eastbound and  c e n t e r  l anes  on I 94 BL in Kalamazoo 71 NM-286 
be tween  Howard Ave and Michigan Ave 

Pave  P r ep  Eastbound and c e n t e r  l anes  on I 94 BL in Kalamazoo 74 NM-552 

be tween  Howard Ave and Michigan Ave 

Roadglas Eastbound and c e n t e r  lanes on I 94 BL in Kalamazoo 80 Nhl-617 

be tween  Howard Ave and Michigan Ave 

Bituthene Northbound lanes  on hl 97 (Groesbeck Hwy) f rom north 72 NM-323 
end of bridge ove r  Clinton River  south of Rlount Clemens  

Mirafi 140 Southbound lanes  on 1 75 north and south of Sturgeon 77 T1-398 
Valley R d  north of Gaylord 

in the performance of the various fabrics. The trial project consisted 
of a 0.9-mile section of concrete pavement exhibiting substantial trans- 
verse joint failures and cracks where bituminous joint and crack repairs 
were required before resurfacing. Both longitudinal and transverse joints 
were treated with fabric for evaluation. 

Procedures 

In general, the fabric strip treatment over each test site required 
1 to 2-ft wide strips for longitudinal joints and cracks; and 2 to 6-ft wide 
strips for repaired transverse joints and cracks. Transverse joints and 
cracks were fabric treated (reinforced) before the longitudinal joints 
according to the manufacturer's recommendations. The fabric strips 
covered the entire length of the longitudinal test joint throughout each 
test section and the entire width of the transverse test joints and cracks 
at each test section. The first portion of the overlay was placed in the 
fall of 1981 and the project was completed in the spring of 1982. 

The I 94 BL project in the City of Kalamazoo consisted of two parts 
(two sections of roadway) with the same type of fabric to be placed on 
both parts. Table 2 shows the difference in percentage of reflective 
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Figure 1. Increase in visible transverse and longitudinal cracks through asphaltic concrete resurfacing 
after the 1983-1986 winters (Research Projects 71 NM-286, 74 NM-414, 78NM-552, 78 NM-566, 80 NM-617). 
Experimental Fabrics on I94 BL, City of Kalamazoo. 



cracking between par ts  I and I1 f o r  t h e  f inal  survey. These di f ferences  
could be caused by di f ferent  amounts  of t r a f f i c  on pa r t s  I and I1 and 
a l so  because pa r t  I was completed approximately seven months before 
pa r t  11. 

TABLE 2 

COMPARISON OF PERCENTAGE O F  CRACKING FOR FINAL SURVEY 
FOR PARTS I AND I1 FOR PROJECT ON I 94 BL IN KALAMAZOO 

Since completion of this  resurfacing project  in May of 1982, annual 
deta i led  c r a c k  surveys have been made  during cold weather  when exist ing 
c racks  and joints in t h e  old pavement  open up. Ref lec t ive  cracks,  visible 
under dry su r face  conditions and generally located di rec t ly  over t h e  
underlying fabr ic  t r e a t e d  joints and cracks,  were  expressed in t e r m s  
of percentages  of t h e  t o t a l  length  of t h e  test joints and c racks  in t h e  
old pavement  t h a t  have re f l ec ted  through t h e  new overlay. The  perfor- 
mance a f t e r  t h e  f irst  two  winters  i s  covered in Research Repor t  No. 
R-1243. The  performance a f t e r  t h e  third winter  and preliminary cos t  
e f fec t ive  comparison a r e  covered in a n  October  11, 1985 Memorandum 
from C. J. Arnold t o  L. T. Oehler. 

The  final  c rack  survey fo r  t h e  project  was conducted in March 1986. 
Figure 1 and Table 3 summar ize  t h e  resul ts  of t h e  March 1983, February  
1984, April 1985, and March 1986 c r a c k  surveys. There  was l i t t l e  o r  
no increase  in t h e  longitudinal and t ransverse  crack growth curves  for  
r e f l ec t ive  cracking in t h e  bituminous overlay f rom t h e  curves  presented 
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Part 1 
Percent Cracking 

1986 

Bituthene 29.3 29.2 +0.1 

Polyguard 52.6 25.1 +27.5 

Protecto Wrap 87.6 53.0 +34.6 

Y-78 23.1 43.0 -1 9.9 

Pave Prep 41.8 31.1 +10.7 

Roadglas 13.8 --- -- 

Conventional 35.7 87.5 -51.8 

Bututhene 20.6 7.9 +12.7 

Polyguard 51.2 13.6 +37.6 

Protecto Wrap 93.3 20.3 +73.0 

Y-78 20.7 26.6 -5.9 

Pave Prep 69.6 28.7 +40.9 

Itoadglas 31.1 --- -- - 

.-I11 Untreated 
42.4 45.0 -2.6 

1,ongitudinal Joints 



L- - - - - - - - - - - - - . - - - . - . - - - - - - - - - -  

I 

TRANSVERSE CRACKING \ 

I I 

I LOW COM Bl NED HIGH 
I 
I 

BITUTHENE 

POLYGUARD 

PROTECTO WRAP 

PAVE PREP 

ROADGLAS * 

CONVENTIONAL 1 I I I 
* I I I I I I I I 

0 10 20 30 40 50 60 70 80 90  

PERCENT CRACKING 

-~ - p p p p - p p - p - p - p - p p - p  - 
I LONGITUDINAL CRACKING I 
I I 

I LOW COMBINED HIGH I 
I 

BITUTHENE 

POLYGUARD 

PROTECTO WRAP 

Y-78 

PAVE PREP 

ROADGLAS * 

CONVENTIONAL 

* FABRIC PLACED ON PART I ONLY 
PERCENT CRACKING 

Figure 2. Comparison of high, low, and combined (average of Parts I and 11) percentages of reflective 
cracking after four years of service for the project on I94 BL, in the City of Kalamazoo. 



TABLE 3 
SUMMARIES OF FIELD SURVEYS OF KALAMAZOO FABRICS 

in the previously mentioned October 1985 Memorandum. Also, there 
was no appreciable change in the cost effective results presented in 
that report. 
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Results 

From Figure 1, it would appear that the Roadglas fabric is slightly 
more effective in reducing the reflective transverse cracking than the 
other fabrics. The Roadglas, however, was only placed on part I and 
the rest of the fabrics were placed on both parts. This may account 
for the difference in performance between the Roadglas and the other 
fabrics as the percentages shown in Figure 1 are for the total amount 
of cracking for parts I and 11. The cost of the Roadglas fabric treatment 
is three to four times the cost of any of the other fabric treatments, 
however, and thus may not be practical. 

Fabric 

Type 

Figure 2 shows the high, low, and combined (average for parts I and 
11) percentages of reflective cracking for the fabrics on the primary 
project. It can be seen that except for one fabric (Protecto Wrap) all 
of the fabrics have performed about equally in the reduction of reflective 
cracking. Since this project was started there have been improvements 
in or changes made to several of the fabrics. However, a broad range 
of properties of the fabrics was covered in this project without major 
effects on results so it seems doubtful that changes in the fabrics would 
greatly alter the results. 

Table 3 shows that there is a difference in the percentages of re- 
flective cracking between longitudinal and transverse cracking. The 

Bituthene 659 181.4 59 9.0 191 29.0 191 29.0 192.5 29.2 

Polyguard 756 111.2 16 2.1 180 23.8 230 30.4 238 31.5 

Protec to  Wrap 541 152.0 90 16.6 210 38.8 334 61.7 334 61.7 

Y-78 650 153.4 70 10.8 180 27.7 212 37.2 242 37.2 

Pave Prep 588 143.1 38 6.5 144 24.5 204 34.7 204 34.7 

Roadglas 565 125.6 4 0.7 78 13.8 78 13.8 78 13.8 

Conventional 792 No Fabric 132 16.7 326 41.2 432 54.5 432 54.5 

Bituthene 1002 189.6 31 3.1 31 3.1 89 8.9 97 9.7 

Polyguard 3 41 5 201.6 270 19.1 270 19.1 315 22.3 315 22.3 

Protec to  Wrap 1038 176.0 313 30.1 313 30.1 363 34.9 363 34.9 

Y-78 1244 176.5 232 18.6 257 20.7 317 25.5 317 25.5 

Pave Prep 980 167.0 298 30.4 398 40.6 408 41.6 408 41.6 

Roadglas 1161 216.6 350 30.1 350 30.1 350 30.1 361 31.1 

Al l  Untreated  
Longitudinal J t s  5573 No Fabric 2057 36.9 2182 39.1 2390 42.9 2434 43.7 

Fabric St r ip  

Length, 
lin f t  

Area 
Covered 

sq yd 

1986 I985 

lin f t  

1983 - 
lin f t  Percent lin f t  

1984 

Percent Percent  lin f t  Percent 



Figure 3. Typical condition of fabrics after four years of service for the project on I 94 BL, in the City 
of Kalarnazoo. 



possible reason for  this difference could be because t he  longitudinal 
cracks (in most cases) a r e  over a t ied joint in t he  pavement t ha t  normally 
does not move a s  much a s  transverse cracks and joints do. This move- 
ment in the transverse cracks in the  overlay is caused by temperature 
and moisture changes in t h e  original pavement along with vertical move- 
ment at t h e  cracks and joints caused by traffic. 

On August 5, 1988 core samples were taken on the  project for the  
purpose of determining the  condition of t he  fabrics tha t  were placed 
on parts I and 11. The core samples were taken where reflective cracking 
had been observed over fabric tha t  had been placed. Two samples were 
taken from each fabric a t  t h e  locations indicated in Table 4. 

TABLE 4 
LOCATION OF CORES, I 94 BL 

It was found tha t  even though the  bituminous overlay had cracked, 
the  fabrics had remained in tac t  (Fig. 3) and prevented surface water 
from penetrating t o  the  original crack in t he  concrete  pavement. It 
was also observed that ,  in general, when there  had been a bituminous 
joint or crack repair prior t o  t he  placement of the  fabric, t ha t  the re- 
flective cracking in t h e  overlay occurred at the  edge of the  bituminous 
repair a t  t he  junction between the  bituminous repair and the  old con- 
c r e t e  (Fig. 4). The crack did not go through the  repair and then reflect 
through the  overlay. 
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To answer t he  question of whether the  use of fabrics as  reinforcement 
t o  effectively reduce reflective cracking in bituminous overlays is worth 
t he  cost, the  cost of the  fabric t reatment  and the  cost t ha t  would have 
been required t o  rout and seal  t he  reflective cracking in t he  year i t  oc- 
curred was determined (Table 5). The cost figures for this determination 
were obtained from the  October 11, 1985 Memorandum from C. J. Arnold 
t o  L. T. Oehler. Figure 5 shows the  cost of the fabric t rea tment  plus 
the  cost tha t  would have been required t o  rout and seal  the  cracks in 

- 

Site 
Des. 

Fabric 

Type 

Bituthene 220+29 Center Turn A 

Polyguard 224+32 Center Turn B 
Y-78 230+61 Center  Turn C 
Protecto Wrap 234+22 Center  Turn D 
Pave Prep 239+03 Center Turn E 

Pave Prep 251+05 E.B. Travel F 
Protecto Wrap 254+67 E.B. Travel G 
Y-78 257+10 E.B. Travel H 
Bituthene 259+45 E.B. Travel I 
Polyguard 262+15 E.B. Travel K 
Roadglas 266+37 E.B. Travel L 
Roadglas 267+28 E.B. Travel hl 

Station Lane 
Location 



Figure 4. Reflective cracking in the asphalt concrete resurfacing at the edge of the bitu- 
minous joint/crack repair placed prior to the resurfacing on I 94 BL. 

the year they occurred. It can be seen that all of the fabrics except 
for one (Roadglas) were cost effective in reducing reflective cracking 
in the bituminous overlay, based on the assumed analysis procedure. 
However, we have no method to quantify the effect of a crack that occurs 
and is left unsealed. 

The percentages shown in the figures for the crack growth curves 
and the table for the summaries of the surveys of the fabrics in  this 
and previous reports are percentages for the total amount of reflective 
cracking for both parts I and 11. 

Other expermental fabric installations evaluated by the Department 
are as follows: 

Experimental Fabric on M 97, south of the City of Mount Clemens. 

This project evaluated Bituthene (Table 1) as a waterproofing mem- 
brane applied to joints and cracks in concrete pavement to attempt to  



TABLE 5 
FABRIC COSTS COMBINING TRANSVERSE 

AND LONGITUDINAL CRACKING 

Bituthene 1660 371.0 90  132 58 9.5 157.50 231.00 1U1.50 16.63 1313.34 

Polyguard 2171 312.8 286 164 95 8 500.50 287.00 166.25 13.00 1119.83 

Protecto Wrap 1579 328.U 403 120 174 0 705.25 210.00 303.50 0.00 1384.16 

Y -78 1894 329.9 302 135 122 0 528.50 236.25 213.50 0.OU 1088.67 

Pave Prep 1568 310.1 336 206 7 0  0 588.00 360.50 122.50 0.00 l494.2U 

Roadglas 1726' 342.2 353 74 0 11 619.50 129.50 0.00 19.25 3619.10 

Conventional 

Bit. Overlay 6365 0.0 2189 319 314 4 4  3830.75 558.25 549.50 77.00 0.00 

Fabric 

Type 

reduce reflective cracking in bituminous concrete overlays. The con- 
struction was completed in October 1979 and the installation data and 
product description are covered in an October 29 Memorandum. Per- 
formance after the first three winters is covered in a June 25, 1982 Mem- 
orandum. Both memoranda are from C. A. Zapata to R. A. Welke. The 
final crack survey was made in April 1987. 

Ex~erimental Fabric on I 75. North of the Citv of Gavlord. 

Total 
lin ft 

of 
CrackinE 

This project, was an FHWA experimental highway construction Cate- 
gory 2 project 40 evaluate the ability of Mirafi 140 (Table 1) to reduce 
reflective cracking when placed as a separation layer between the cracked 
surface of a flexible pavement and a bituminous concrete overlay. The 
construction was completed in September 1977 in accordance with Work 
Plan No. 52. The installation procedure, and product description are 
covered in Research Report No. R-1125 and the performance after five 
winters is covered in a June 30, 1982 Memorandum from C. A. Zapata 
to C. J. Arnold. The final crack survey was made in April 1987. 

The rates of reflective cracking for the experimental fabric placed 
on the project on M 97, south of the City of Mount Clemens after eight 
winters and the fabric placed on the project on I 75, north of the City 
of Gaylord, after ten winters (even though the experimental fabric was 
placed on an existing bituminous pavement instead of an existing con- 
crete pavement) are similar to the rate of reflective cracking for the 
Kalamazoo project as shown in Figure 6. 

Total 

sq yd5 
of 

Fabric 

The physical properties for the fabrics, on the several projects, from 
the manufacturer's specifications are listed in Table 6 and there does 
not appear to be any direct correlation between these properties and 
the reflective cracking results. However, this project was not designed 
to evaluate the physical properties of the fabrics but to compare several 
fabrics for performance in reducing reflective cracking and determine 
if they are cost effective. Although there does not seem to be a strong 
relationship between reflective cracking and the physical properties, 

Cost of 
Fabric 

Treatment 

Total Reflective Cracking. 
lin ft 

1983 1 1983 1 1985 1 1986 

Cost to Seal Reflective Cracking 
(Total Ref. Cracking x Sl.75I l in  f t )  

1983 1 1983 1 1985 1 1986 
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Figure 5. Fabric cost effectiveness for transverse and longitudinal cracking combined after four years 
of service for the project on 1 94 BL. 
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Figure 6. Comparison of the rate of reflective cracking between the experimental fabrics on M 97, Mount 
Clemens (Bituthene), 175 south of Gaylord (Marifi) and project on 194 BL, in the City of Kalamazoo. 



TABLE 6 
FABRIC PROPERTIES 

Thickness 65 mils 65 mils 70 mils 75 mils 120 mils 50 mils 20 mils 

Specifications 

Pliability No cracking No cracking No cracking No cracking No cracking NA N A 

Percent Elongation 
before breaking 75% N A 25% - 40%. 85 ?b 100% N A 10090 

\Veight 14 A N A 0.56 lb/ft2 44 ozlsyd 0.8 1b/ft2 N A 4 ozlsyd 
(0.99 ozlsyd) (1.42 ozlsyd) 

F a b r ~ c  Type 

Tensile Strength 5U lblin. 50 lblin. 1380 t o  380 psi* 60 lblin. 900 lblin. 1400 lblin. 52.5 lblin. 
(96.6 t o  26.6 lblin.) width 

Bituthene 

*Varies with temperature (Temp Range 0 t o  120 F) 
NA = Not available 

the use of the physical properties provides the designer with a guide 
as to the type of fabric to use and provides for quality checks on the 
fabric when i t  is received from the manufacturer. 

CONCLUSIONS 

Polyguard 

The field results from these projects indicate that the use of the 
experimental fabrics as overlay reinforcement to reduce reflective 
cracking did to some extent extend the length of time for reflective 
cracking to show through the bituminous overlay. 

Roadglas 

While there is some evidence that the experimental fabrics do per- 
form as crack resistant material, none of them have met the manufac- 
turers' claims that they will either greatly reduce or completely prevent 
reflective cracking. 

hlirafi 1 JU 
ProtectO lYrap 

hl-400A 

The use of fabrics in the prevention of reflective cracking in a bitu- 
minous overlay is cost effective if a maintenance program of routing 
and sealing the reflective cracks as they occur is performed in the years 
following the placement of the fabrics and overlay. If such a maintenance 
program is not followed the use of the fabrics would not be cost effective. 

It is recommended that if the Department is going to continue to 
use fabrics to reduce reflective cracking in bituminous overlays, that 
a proposed Supplemental Specification for Waterproofing Joints and 
Cracks, setting the requirements for fabrics, be adopted by the 
Department. The supplemental specification will provide the requirements 
that the Department will need for quality checks on the fabrics. The 
proposed supplemental specification is included as an Appendix to this 
report. However, based on the results of this research we cannot 
recommend the continued use of the fabrics in an attempt to significantly 
reduce reflective cracking. 

Y-78 Pave Prep 
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MICHIGAN 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF HIGHWAYS 

SUPPLEMENTAL SPECIFICATION 
FOR 

WATERPROOFING JOINTS AND CRACKS 

1. Description.-This work shall consist of furnishing and placing a waterproofing membrane or engineering 
fabric with asphalt sealant, over jointslcracks in an existing paved surface that is being prepared for 
resurfacing. This work shall be done in accordance with the details shown on the plans or as directed by 
the Engineer and the requirements herein. 

2. Materials.-The Contractor may use either a waterproofing membrane or an engineering fabric with 
asphalt sealant. 

2-a. Waterproofing Membrane.-The membrane shall incorporate a high strength, heat resistant mesh 
embedded in a layer of self-adhesive rubberized asphalt with the following properties: 

Proverties Requirement Test Method 

2-a-1) Thickness 20 mils minimum 

2-a-2) Permeance-Perms, 0.10 max 
Grainslsq. ft./hr., In Hg.: 

ASTME% 
Method B 

2-a-3) Tensile Strength, 50 min. ASTM D 4595 
1b.lin. width: 

2-a-4) Elongation-at-brake, 50 minimum ASTM D 4595 
Percent: 

2-a-5) Puncture Resistance 200 minimum ASTM D 4833 
(mesh), lbs.: 

2-a-6) Pliability - 114 inch Mandrel No cracks in mesh ASTM D 146 
180 Deg. Bend @ 15 Deg. F or Rubberized Asphalt 

2-b. Engineering Fabric.-The woven or non-woven fabric shall be constructed of synthetic fibers; resistant 
to chemical attack, mildew, rot; satisfactory for use with asphalt cements and shall meet the following 
physical requirements: 

Orieinal Physical Properties Requirement Test Method 
Min Max - - 

2-b-1) Tensile Strength 
Lbs./in. width 

ASTM D 4632 
As Modified by para- 
graph 2-c Testing 
requirements of 
this specification 



2-b-2) Elongation-at-break, 
Percent: 

2-b-3) Asphalt Retention, 
ozlsq. ft. 

2-b-4) Change in area caused by 
asphalt retention test and 
subsequent asphalt removal. 
Reported as change in area 
of specimen measured after 
test as compared to area of 
specimen prior to test, 
percent: 

2-b-5) Melting Point, 
Degrees F: 

ASTM D 4632 
As modified by para- 
graph 2-c Testing 
requirements of this 
specification. 

Paragraph 2-c 
Testing require- 
ments of this 
specification. 

Paragraph 2-c 
Testing require- 
ments of .this 
specification. 

300 or greater ASTM D 276 

2-b-6) Phvsical Properties After 275 F Asphalt Retention Test and Subsequent Asphalt Removal.-Fabric 
samples so treated shall, when tested in accordance with the methods prescribed for tensile and elongation 
tests, comply with the minimum and maximum strength requirements as set forth for "as-received' samples 
under "Original Physical Properties" with a 10 percent tolerance allowed. 

2-c. Testing Requirements.-The determination of the "Tensile Strength" and "Elongation-at-break" for the 
engineering fabrics shall be made in accordance with ASTM D 4632 entitled "Standard Methods of Test for 
Breaking Load and Elongation of Geotextiles (Grab Method)"with the following exceptions: 

The testing machine used shall be a constant-rate-of-extension tensile testing machine and shall be 
the type of testing machine described in ASTM D 76, 1.1.1. 

The fabric shall be tested dry. 

Ten individual specimens shall be chosen for determination of original physical properties, tensile and 
elongation testing in the wrap-wise direction and ten individual specimens shall be chosen for testing 
in the filling-wise direction. It is important that these specimens be chosen at random from each 
individual test sample of approximately three feet long by the full roll width selected at random in 
accordance with the prescribed sampling procedure. The sample may be taken from the end portion 
of a roll provided there is no evidence that it is distorted or different from other portions of the roll. 
In cases of dispute, take a sample that will exclude fabric from the outer wrap of the roll or  the inner 
wrap around the core. Additional individual specimens shall be selected for those tests involving hot 
asphalt. 

Asphalt retention and changes in area for the engineering fabrics shall be determined as follows: 



Five wrap-wise specimens and five filling-wise specimens measuring four inches by eight inches shall 
be selected at random from the individual three foot by roll width test sample. The individual test 
samples will be conditioned in accordance with Subsection 9.1 of ASTM D 4632, and then individually 
weighed to the nearest 0.1 gram and then submerged for 30 minute. in the specified asphalt cement 
maintained at a temperature of 275 * 4 F in a mechanical convection oven. After the required 
submersion the asphalt cement coated-saturated test specimens shall be removed and hung to drain 
(long axis vertical) in the oven for an addition 30 minutes at 275 * 4 F. The asphalt cement coated- 
saturated specimens shall then be removed from the oven and hung to drain (long axis vertical) for one 
hour at a temperature of 76 * 4 F. 

The asphalt cement used for this test shall meet the detailed requirements for viscosity grade AC-10 in 
Table 8.04-1 of Subsection 8.04.03 of the Michigan Depariment of Transportation 1984 Standard 
Specifications for Construction with the additional requirement that the viscosity at 275 F shall be within 
the range of 23 to 28 stokes. After the one hour at 76 * 4 F the asphalt cement coated-saturated 
specimens shall then be trimmed of any excess asphalt cement such as edge drippings. The asphalt cement 
coated-saturated specimens shall then be weighed to the nearest 0.1 gram and then placed in naphtha heated 
to 110 & 5 F for 30 minutes. Fresh naphtha contained in trays at the specified temperature may be 
alternated as necessary during the 30 minute period to effect removal of the asphalt cement from the 
specimens. Specimens will be blotted with paper towels and allowed to air dry to effect naphtha removal. 
The area of the specimens will than be measured for the determination of percent change in area. 

Calculate the average of the asphalt retention and the average of the change in area for all acceptable 
specimens. The asphalt retention and the change in area for individual specimens shall be calculated as 
follows: 

Asphalt retention, ozlsq. ft. = Weight in grams of asphalt cement retained x 0.0352739 
area of specimen after test in sq. inches f 144 

Change in area, % * = Area of specimen after test in sq. inches 
Original area of specimen in sq. inches 

Where - % represents shrinkage of fabric upon asphalt cement submersion 

+ % represents swelling of fabric upon asphalt cement submersion 

Load test specimens which have been previously subjected to the 275 F asphalt retention test and asphalt 
removal procedure shall be centered in the jaws of the tensile testing machine. The three inch jaw 
separation will be maintained. If the original 4 x 8 inch specimen has expanded o r  shrunk in size the 
required fabric spacing around the jaws will of necessity not be maintained. Specimens will be centered and 
the 3 inch jaw separation maintained. 

2-d. Packa~ine Requirements.-The waterproofing membrane (Wpf. Memb.) and the engineering fabric 
(Engr. Fab.) shall be packaged in standard width rolls of specified length. The Wpf. Memb. and the Engr. 
Fab. themselves shall be wound onto suitable cylindrical forms or  cores to aid in handling and unrolling. 
Each roll of Engr. Fab. or Wpf. Memb. and the form or core upon which it is rolled shall be packaged 
individually in a suitable sheath, wrapper or  container to help protect the Engr. Fab. or Wpf. Memb. from 
damage due to ultra-violet light, moisture, mud, dirt, and temperatures greater than 100 F during shipment, 
storage, and handling. 



2-e. Identification Requirements.-Each roll shall be labeled or  tagged in such a manner that the 
information for sample identification and other quality control purposes can be read from the label without 
opening the roll packaging. Each roll shall be identified by the manufacturer as to lot number or  control 
numbers, date of manufacture, tare weight of core plus wrapper, width and length of Wpf. Memb. or Engr. 
Fab. on the roll plus the gross weight of the entire package which is to include Wpf. Memb. or Engr. Fab., 
core, wrapping sheath or container, tags, etc. 

2-f. Sampling Requirements.-Each roll may be subject to a fabric-weight determination on a per-roll basis. 
In addition, individual test samples shall be cut from at  least one roll selected at random from each 100 rolls 
or  faction thereof representing each shipment. Individual samples shall be no less than three feet in length 
by full-roll width. 

2-g. Basis for Reiection.-Should any individual roll fail to meet the fabric-weight requirement when 
the entire roll is weighed then that roll is subject to rejection. Should any individual sample selected at 
random from 100 rolls (or fraction thereof) fail to meet any specification requirement, then that roll shall 
be rejected and two additional samples shall be taken, one from each of two other additional rolls selected 
at random from the same 100-roll lot (or fraction thereof). If either of these two additional samples fail 
to comply with any portion of the specification, then the entire quantity of rolls represented by that sample 
will be rejected. 

3. Weather Limitations.-No materials shall be applied when the air and/or pavement temperature is below 
40 F. When weather is overcast or windy, air and/or pavement temperatures shall be above 50 F to allow 
waterproofing membrane and engineering fabric placement while binder material is still molten. No 
materials shall be applied while the paved surface is wet. 

4. Equipment. 

4-a. The equipment for installing the waterproofing membrane shall consist of suitable sweepers, hand 
brooms, air compressor, pouring buckets, rubber-edge squeegees, cutting knives, and heating tar kettle. All 
hand tools shall be in a clean condition. Tar kettles shall be equipped with a working thermometer and 
shall be capable of maintaining temperature of the binder material between 350 F and 400 F or according 
to the manufacturer's specifications. 

4-b. The equipment for the engineering fabric shall consist of the following: 

4-b-1 Asphalt Distributor: The distributor shall be capable of spraying the asphalt sealant at 
the prescribed uniform application rate. No streaking, skipping, or  dripping will be 
permitted. The distributor shall also be equipped with a hand spray having a single 
nozzle and positive shut-off valve. 

4-b-2 Fabric Handline Equipment: Mechanical or  manual laydown equipment shall be capable 
of laying the fabric smoothly. 

4-b-3 Miscellaneous Equipment: Stiff bristle brooms or squeegees to smooth the fabric, 
scissors or blades to cut the fabric, and brushes for applying asphalt sealant at  fabric 
overlaps shall be provided. Pneumatic Tired rolling equipment to smooth the fabric into 
the sealant and sanding equipment may be required for certain jobs. 

5. Conditioning Existing Surface.-Prior to the placement of the waterproofing membrane and the 
engineering fabric, the paved surface, joints, and cracks shall be made clean, smooth, dry, and free of fins, 
sharp edges, oil, grease, and loose or foreign materials. 



6. Application of Material. 

6-a. The application of the waterproofing membrane shall be as follows: 

6-a-1 Binder Placement: The binder recommended by the manufacturer shall be spread over 
the area to be covered by the membrane and to at least four inches wider. The binder 
shall be applied at the rate as recommended by the manufacturer or  as directed by the 
Engineer. 

6-a-2 Membrane Placement: Immediately following the placement of the binder material, 
waterproofing membrane shall be placed on the binder material. Adjoining waterproofing 
membrane strips shall be overlapped a minimum of four inches. Wrinkles in the 
membrane should be avoided. Any tears, punctures, large wrinkles and air blisters in 
the membrane shall be repaired in accordance with the manufacturer's specifications prior 
to placement of the bituminous overlay. The edges of the waterproofing membrane shall 
be sealed after placement in accordance with the manufacturer's specifications. Removal 
and replacement of waterproofing membrane that is damaged will be the responsibility 
of the Contractor. 

6-b. The application of the engineering fabric shall be as followi: 

6-b-1 Application of Asphalt Sealant: The sealant recommended by the manufacturer shall 
be uniformly spray applied to the area to be covered by the fabric and to at least six 
inches wider. The sealant shall be applied at  the rate as recommended by the 
manufacturer or as directed by the Engineer. 

6-b-2 Fabric Placement: Immediately upon application of the asphalt, the fabric shall be 
aligned and carefully broomed and/or rolled to maximize fabric contact with the pavement 
surface. Wrinkles in the fabric should be avoided. Wrinkles or folds in the fabric shall 
be slit and laid flat. Adjoining fabric strips shall be overlapped sufficiently to ensure full 
closure of the joint, but should not exceed six inches. Transverse joints shall be 
overlapped in the directions of paving to prevent edge pickup by the paver. In lapping 
joints, the top fabric shall be folded back to allow application of a light coat of sealant 
to be placed. The top fabric is then folded back into the sealant and broomed or 
squeegeed out to remove any air bubbles. Removal and replacement of fabric that is 
damaged will be the responsibility of the Contractor. 

6-b-3 Turning of equipment shall be gradual and kept to a minimum to avoid damage to the 
fabric. On typical sections not receiving a thin overlay such as an open-graded friction 
course, the surface of the engineering fabric shall be covered with a thin layer of clean 
sand or  clean crusher screenings at a rate sufficient to absorb the excess asphalt. The 
sand and/or crusher screenings shall be approved by the Engineer. On typical sections 
to receive a thin overlay such as an open-graded friction course, only sufficient sand 
shall be spread ahead of the tires to prevent sticking. 

6-b-4 All storage tanks, piping, retorts, booster tanks and distributors used in storing or 
handling asphalt material shall be kept clean and in good operating condition at all 
times, and they shall be operated in such a manner that there will be no contamination 
of the asphaltic material with foreign material. It shall be the responsibility of the 
Contractor to provide and maintain, in good working order, a recording thermometer 
in the storage heating unit at all times. 



Open to Traffic.-The areas where the waterproofing membrane or  engineering fabric was placed may be 
opened to construction traffic in accordance with the manufacturer's specifications o r  as directed by the 
Engineer. No general traffic shall be allowed on the areas where the waterproofing membrane or 
engineering fabric was placed until the bituminous overlay is placed. 

8. Measurement and Pavment.-The completed work as measured for WATERPROOFING JOINTS AND 
CRACKS will be paid for at the contract unit price for the following contract items (pay items): 

Pay Item Pay Unit 
Waterproofing Membrane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Square Yard 
Engineering Fabric ................................ Square Yard 

The Waterproofing Joints and Cracks quantities will be determined by the actual number of square yards 
placed. Payment for the work of Waterproofing Joints and Cracks includes the cost of furnishing the 
material, labor, and equipment for preparing the pavement, furnishing and placing the membrane binder or  
fabric sealant and furnishing and placing the waterproofing membrane or  engineering fabric. 
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a. Description. Furnish and install a composite stress absorbing membrane over a repaired 
pavement surface, at longitudinal and transverse joints and cracks, and on patches in preparation 
for an HMA overlay. Perform all work according to the Standard Specifications for Construction and 
this special provision. 
 

b. Materials. Use a stress absorbing membrane consisting of a viscoelastic membrane 
sandwiched between two polyester fabric layers conforming to the paving fabric requirements of 
AASHTO M288-00. The top and bottom of the membrane must fully bond with the existing 
pavement and be capable of accommodating large stresses at the joints and cracks without 
breaking bond with the PCC or HMA pavement. In addition to AASHTO M288-00, the composite 
membrane must meet the following physical property requirements: 

 
Thickness (ASTM D 1777) ..............................................................................0.13 in minimum 
Tensile Strength (ASTM D 882*)................................................................ 300 lbs/in minimum 
Elongation @ Break (ASTM D 882*)................................................................ 50 % maximum 
Puncture Resistance (ASTM E 154) ..............................................................400 lbs minimum 
Density - Mastic (ASTM E 12)......................................................................80 lbs/ft3 minimum 

Softening Point - Mastic (ASTM D 2398) ....................................................... 200 ΕF minimum 
Pliability (ASTM D 146 Modified**)............................................................No Cracks in Mastic 

 
*Sample specimen shall be 1 inch x 6 inch with a 4 inch initial grip separation. Rate of test shall 

  be 2 in/min. 
 

    **Sample specimen shall be bent 180 degrees over a 2 inch mandrel at 0 ΕF. 
 

The specified properties are minimum values with a 95 percent confidence level (mean value 
minus two standard deviations).  Values that represent directional properties are specified for the 
weaker principle direction. With each material shipment, the manufacturer must provide a Test Data 
Certification which includes a certified report of quality control test results for the lot(s) of material in 
the shipment. 

 
Use an asphalt binder (tack coat) and crack/joint filler meeting the requirements specified by the 

stress absorbing membrane manufacturer. Cutbacks and emulsions that contain solvents are not 
permitted. 

 
Handle materials according to the manufacturer's recommendations.  Label each roll to provide 

product identification sufficient for correlation with the Test Data Certification. Include the product 
name, dimensions, lot or control unit numbers, and date and place of manufacture on the label.  
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The information must be visible on the unopened packaging. 
 
The Stress Absorbing Membrane may be obtained from: 
 
      Pavetech International 
      4660 Duke Drive, Suite 390 
      Mason, OH 45040 
      1-800-544-7737 

 
or any other approved supplier. 

 
The manufacturer must provide an experienced technical support representative on-site during 

the first day of installation to ensure that the Contractor uses proper installation techniques and 
equipment. 
 

c. Construction. 
 

1. Conditioning Existing Surface.  Prepare joints and cracks as directed by the 
Engineer. Smooth, clean, and dry the joints, cracks, and adjoining pavement surface 
prior to installation of the membrane. Blow the joints and cracks with compressed air to 
remove loose material, road grime (ie: oil, grease), loose aggregate, and foreign 
materials.   

 

2. Asphalt Tack Coat Placement. Evenly spread the asphalt tack coat on the prepared 
pavement over an area a maximum of 1-2 inch wider than the width to be covered by 

the membrane.  Use the asphalt tack coat application rate and temperature 
recommended by the membrane manufacturer. 

 

3. Membrane Placement. Immediately following placement of the asphalt tack coat, 
center the membrane as closely as possible over the transverse joints or cracks.  Place 
the membrane a minimum 6 inches beyond the outer edge of the crack.  Repeat 
placement procedure for longitudinal joints, butting strips tightly against the transverse 
joints and cracks.  Roll the membrane immediately after it is placed on the asphalt tack 
coat with a hand roller weighing a minimum of 100 pounds. Repair any wrinkles, tears, 
punctures, or air blisters in the membrane as specified by the manufacturer. 

 
At locations where the membrane will not cover the entire area being covered, ensure 
that adjoining strips of membrane are butted tightly together. 

 
      Remove and replace membrane that is damaged due to the Contractor's operations, at 

the Contractor's expense. Place the membrane a minimum of 24 hours in advance of 
paving operations. The completed membrane installation must be approved by the 
Engineer prior to HMA overlay paving operations. 

 

4. Open to Traffic. Do not permit traffic on areas where the stress absorbing membrane is 
exposed.  These areas may be opened to construction traffic as directed by the 



C&T:ARB 3 of 3 07-23-04 

CS 61075/64014 
JN 60430A 
  

Engineer, only if permitted by the manufacturer's recommendations. 
 

d. Weather Limitations. Do not apply material when the ambient or pavement temperatures 

are below 45 ΕF, or when any moisture is visible on the pavement surface. 
 

e. Measurement and Payment. The completed work as described will be paid for at the 
contract unit price for the following contract item (pay item): 
 

Contract Item (Pay Item)                 Pay Unit 
 

Stress Absorbing Membrane, 24 inch....................................................................Foot 
  Stress Absorbing Membrane, 36 inch....................................................................Foot 

 

The Stress Absorbing Membrane quantity will be measured in square yards placed to the 

limits as shown on the plans, or as directed by the Engineer.  Payment for Stress Absorbing 

Membrane includes the cost of furnishing the material, labor, and equipment for preparing the 
pavement; furnishing and placing the asphalt binder (tack coat); placing the stress absorbing 
membrane; and furnishing the manufacturer's technical support representative. 


