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Disclaimer 

The contents of this report reflect the views of the author or authors who are responsible for the 
facts and the accuracy of the data presented herein. The contents do not reflect the official 
views of the North Dakota Department of Transportation or the Federal Highway 
Administration. This report does not constitute a standard, specification, or regulation. 
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EXPERIMENTAL  FEATURE "PAVEPREP" PAVEMENT INTERLAYER 

TO  HALT OR RETARD REFLECTIVE CRACKING 

Objective 

The objective of this experimental feature is to evaluate a product called PavePrep. 

PavePrep is a stress-relief interlayer which is used in overlay applications to control reflective 

cracking. 

PavePrep is a high density joint sealing membrane manufactured by the PavePrep 

Corporationof Harrison, Ohio. The product consists of a flexible high density asphaltic 

membrane laminated between a nonwoven polyester geotextile and a woven polyester 

geotextile. 

PavePrep contains approximately 0.9 gallon of asphalt mastic per square yard. It 

requires 0.10 gallon of asphalt cement per square yard on normal surfaces to bind it to the 

existing pavement. On a milled surface PavePrep requires 0.25 gallon per square yard for 

bonding purposes. PavePrep is supplied in rolls and is available in various widths. The 

PavePrep material is approximately 120 mils (1/8 inch) thick. A roll contains about 102 lineal 

feet.  The PavePrep was supplied by Contech Construction Products, Inc. of Middleton, Ohio. 

Contechrecommended that we use the 20-inch width PavePrep for transverse cracks 

inorder to combat the high stresses associated with this type of cracking. According to 

PavePrep literature, PavePrep not only dissipates stresses to stop reflective cracking, but 

also is imperious to moisture. Reduction of moisture penetration between new and old 

pavement surfaces would add greatly to the durability of the overlay. 

Two test locations, each under a different project number, were selected for the 

evaluation.  This report will begin with the asphalt project SS-6-017(015)112 and conclude with 

the concrete project NH-3-002(040)212 R. 
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Project SS-6-017(015)112 

Location and Description 

A 1000-foot test section was selected on Highway 17 near Grafton, North Dakota. This 

was a mill and overlay project between the towns of Park River and Grafton. The test section is 

near milepoint 123 and is preceded by a 1000-foot control section. 

PavePrep was placed over selected transverse joints in the test section. The joints 

covered both left and right lanes including shoulders. Plan sheets showing the location of the 

test section on the project are found in Appendix A. 

Project History 

The project history is shown in table 1. 

YEAR THICKNESS TYPE WIDTH OIL 

PARK RIVER TO GRAFTON 

1940 GRADE 36' 

1941 6" STABILIZED (AGGR.) BASE 32' 

1941 1.5" BITUMINOUS MAT 22' 

1956 1.5" HOTBIT. LEVELING COURSE 32' 120-150 

1956 1.5" HOTBIT. WEARING COURSE 24' 120-150 

1974 SHOULDERWIDENING 58' 

1975 2.0" HOTBIT. PAVEMENT 24' 200-300 

1975 8.0" AGGR. BASE SHOULDERS (2) 9' 

1975 2.0" HBP SHOULDERS (2) 12' 200-300 

1988 CONTRACTCHIP SEAL 24'  MC-3000 

TABLE 1 
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Traffic Data 

This portion of ND Highway 17 is a minor arterial highway. The traffic data for this 

highwayis found in table 2. 

YEAR PASS TRUCKS TOTAL EST.  MAX HR. 
Flex. 

E.S.A.L.'S 

1994 2750 250 3000 300 160 

1998 2690 250 2940 300 180 

E.S.A.L.,s are for both directions 

TABLE 2 

Design 

Eventhough the pavement's ride was good, the roadway was patched in many areas. 

Rutting and breakups were the major problems with this segment of Highway 17. 

This pavement was designed to be milled and overlaid partly based on these major 

problems.  Milling would remove 2.5 to 3.0 inches from the driving lanes. The five inch overlay of 

Class 33 hot bituminous pavement (HBP) is to be placed in two separate lifts. The shoulders 

are to receive a Class 29 recycled HBP. The control section begins at station 592+00 and 

ends at station 602+00. The test section begins at station 602+00 and ends at station 612+00. 

Construction 

Before the PavePrep was installed, a crack survey was obtained at the test section 

using a total station with a data collector. This method was selected in order to be able to 

accurately locate the existing cracks after the asphalt overlay. The plans stated that the 

geotextile PavePrep shall be placed according to the manufacturer's directions. Appendix B 

contains thePavePrep Application/Construction Guidelines.  Twenty-six full transverse 

cracks, twenty half cracks, and five longitudinal cracks were covered with PavePrep. 
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AnAC 120-150 

tack coat was applied at 

a rate of 0.25 gal/sy to 

eachcrack prior to 

installing the PavePrep. 

The installation method is 

shown in photo 1. The 

contractor placed the first 

asphalt overlay lift about 

anhour after the last 

PavePrep was laid. 

Problems developed 

soonafter the paving Photo 1--PavePrep installation 

began.  The PavePrep 

materialwas being 

pulled up by the slow 

moving paver wheels. 

This is shown in photo 2. 

One reason this 

happened may be that 

the tack coat under the 

PavePrep did not cure 

enoughto bond to the old 

roadwaysurface. Once 

the contractor got the 

feelof things the work 

progressed


satisfactorily. 
Photo 2--Paver wheels lifting PavePrep
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Evaluation 

The experimental project was evaluated and cored on June 3, 1998. Photo 3 shows the 

beginning of the control section at station 592+00. The control section originally had about the 

same number of cracks as the PavePrep section. 

Photo 3--Control section--Highway 17 

The annual crack survey was taken by the Grand Forks District in May of 1998. The 

crack data was plotted. It seems that the shoulders were not included in this year's annual 

survey.  The lineal feet of the cracks by using a total station with a data collector is fairly close to 

the actual measurements taken in the field. The plots are located in Appendix C and show the 

originalcracks (1994) and the location of the reflected cracks for 1998. 

Photo 4 shows the beginning of the PavePrep section. PavePrep had been placed on 

2189.49 lineal feet of cracks. Of this, 417 feet was on longitudinal cracks. On June 3, 1998, the 

project looked good. It provided a good ride with no visible rutting. More cracks in the 

PavePrep section are reflecting through the shoulder and into the driving lane about three feet. 

This is also occurring in the control section. The project was contract chip sealed in June of 

1996 shortly after the 1996 evaluation. This made the reflected cracks harder to see in 1997 
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Photo 4--PavePrep section--Highway 17 

Photo 5–Cores 5&6 on Highway 17-----PavePrep torn 
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---------------

but, a re much better in 1998. All cracks were visually observed and measured in the control 

and PavePrep sections. These measurements will be used in this report. 

Cores were taken at three stations in 1996 in the PavePrep section. This was to 

determine if the PavePrep layer is still intact. The results are shown below. 

Core  Observations 1996 

PavePrep 
Locations 

PavePrep 
Broken 

Remarks Provides 
Water Barrier 

603+20.5 E.B. Yes  Partially Bottom membrane torn Yes 

603+20.5 W.B. Yes Completely torn No 

606+68.2 E.B. No Yes 

606+68.2 W.B. Yes Completely torn No 

611+54  E.B. Yes Completely torn No 

611+54  W.B. Yes  Partially Top membrane torn Doubtful 

TABLE 3 

The 1996 cores revealed that the transverse cracks are reflecting through the 

PavePrep. One feature of the PavePrep was its ability to provide a moisture barrier even if a 

crack reflects up through it. The PavePrep served as a moisture barrier in only one-third of the 

cores evaluated. The PavePrep was completely torn in the other two-thirds of the cores. No 

cores were taken in 1997. 

Nine cores were taken in the PavePrep section and five in the control section at 

Highway17 for 1998. This was to determine if the reflected crack is directly over the 

underlaying old crack. Cores would also provide information about whether the PavePrep is 

functioning as a moisture barrier or not. Comparing the present reflected crack to the original 

crack photos taken before the asphalt overlay, it was determined that most cracks have 

reflected almost vertically from the old crack. The core results for 1998 are shown below. 
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Core  Observations 1998 

PavePrep 
Locations 

PavePrep 
Broken 

Remarks Provides 
Water Barrier 

604+58.0 E.B. 
W. B. 

Yes 
No 

Completely torn 
Reflected crack not over old 

crack 

No 
Yes 

606+68  E.B. Yes Completely torn No 

608+86.6  E.B. 
W.B. 

Shoulder 

Yes 
Yes 
Yes 

Completely torn 
Completely torn 
Completely torn 

No 
No 
No 

609+90.8  E.B. 
W.B. 

Shoulder 

Yes 
Yes 
NO 

Completely torn 
Completely torn 

No 
No 
Yes 

TABLE 4 

In 1996 it was estimated that 33% of the reflected cracks in the PavePrep were 

providing a moisture barrier. This compares to only 15% in 1998. Table 4 shown only two 

cores where PavePrep was intact. The original and reflected cracking is shown below. 

Section Length 
Linear 

Footage of 
original cracks 

Lineal Feet of Reflected Cracks 

1995 1996 1997 1998 

PavePrep 1000 L.F. 1772 L.F. 122 525 581 632 

% Reflected 7 30 33 36 

Control 1000 L.F. 1752 L.F. 147 550 691 692 

% Reflected 8 31 39 39 

TABLE 5 

The PavePrep section has 3% less reflected cracks than the control section. Many 
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ofthe original cracks are believed to be thermal or stress cracks. Not all of these cracks were 

expected to reflect. It appears that in a mill and asphalt overlay project using PavePrep over the 

transverse cracks to stop or retard reflective cracking does not provide the benefits intended. 

PROJECT NH-3-002(040)212 

Location and Description 

An800-foot test section was selected to place and monitor a fabric interlayer called 

PavePrep. The test section was preceded by an 800-foot control section. The test section is 

located on Highway 2, south roadway, approximately two miles west of Knox, North Dakota. 

The control section begins at station 1212+00 and ends at station 1220+00. The PavePrep 

test  section begins at station 1220+00 and ends at station 1228+00. Plan sheets showing the 

locationof the test section are found in Appendix A. 

Project History 

The project history is shown in table 6. 

RUGBY TO LEEDS 

YEAR THICKNESS TYPE WIDTH 

1976 Grade 46' 

1976 2" Aggregate Base 44' 

1977 9" NonReinforced PCC Pavement 27' 

1977 9" Aggregate Shoulders 7' & 3' 

TABLE 6 
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Traffic Data 

This portion of Highway 2 is a principal arterial highway. The traffic data is found in table 7. 

The ESALS are for the eastbound lanes only. 

YEAR PASS TRUCKS TOTAL EST.  MAX HR. 

Flex 

one-way 

E.S.A.L.'S 

1993 625 175 800 90 155 

1997 940 240 1180 120 200 

1998 845 230 1075 110 180 

TABLE 7 

Design 

The roadway was paved in 1977. It consisted of a six-inch layer of econocrete (low 

strength concrete) placed monolithicly with a three-inch PCC top (high strength concrete). A 

short time after this pavement was placed in service, longitudinal cracks began to develop. 

Cracking accelerated and "D" cracking was becoming more evident. Recycling the existing 

concrete pavement was not recommended because of the lower strength of the econocrete. 

Experience has shown that an asphalt overlay on existing PCC pavement with longitudinal 

cracking will not stop cracks from reflecting through to the surface. The NDDOT solution to this 

was to crack and seat the concrete and overlay with four inches of Class 33 HBP. There is a 

potentialfor reflective cracks to develop between the edge of the concrete and the existing gravel 

shoulder.  Edge drains were included in the design to carry away any water that might infiltrate 

throughthese cracks. The typical sections are located in Appendix A. 

Lowquality aggregates were used to produce the econocrete. In a few areas on the 

project, concrete quality aggregates were used in the econocrete. One of these areas is 

located from station 1211+55 to station 1230+30, which is between mile marker 223 and 224. 
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The geotextile PavePrep was selected for use in a test section in this area. An 800-foot 

controlsection and an 800-foot test section were selected from station 1212+00 to station 

1228+00 as shown in the plans. The plans stated that the geotextile PavePrep shall be placed 

according to the manufacturer's directions. Appendix A contains the project plans. Appendix B 

contains thePavePrep Application/Construction Guidelines. 

Construction 

The contractor, gaining experience from the Highway 17 project, was better prepared for 

this Highway 2 test section. Working on concrete with joints that are in a straight line also helps. 

The same basic procedure was used to install the PavePrep here as on Highway 17. The 

roadwaywas cleaned. A tack coat was applied over the joints at a rate of approximately 0.1 

gal/sy.  The PavePrep was placed over the joint and worked into the tack. Photo 6 shows a view 

ofthe PavePrep on the east end of the test section. 

Photo 6 --East end overview of PavePrep section 

The PavePrep was overlaid two days later. PavePrep was not pulled up by the paver 

wheels as it was on the Highway 17 asphalt project. The main reason being that the tack material 
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had sufficient time to cure. This provides an adequate bond between the PavePrep and the 

pavement. 

One problem that developed was that shoving took place over a few joints during 

compactionof the first asphalt lift. This is mainly attributed to the PavePrep which is 120 mils 

thick and tends to compress under the roller. After the second asphalt lift was put down, this 

shoving problem was no longer evident. 

Eachsection, control or PavePrep, contained 50 joints. PavePrep was placed on 1350 

linealfeet of transverse joints and 75 lineal feet of longitudinal cracks. Joint spacings alternate 

approximately from 16, 14, and 18 feet. Offset pins were placed at the beginning of each section. 

A survey chain was used to locate the station of each joint or crack. 

Evaluation 

All of the joints in the PavePrep section were covered with the PavePrep material before 

the asphalt overlay. An overview of the PavePrep test section is shown in photo 7. 

Photo 7 --PavePrep section overview--looking east 
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The project was evaluated on June 1, 1998. The roadway appearance looked good. No 

rutting could be seen and the ride was smooth. The joints on this project are skewed and can be 

seenby the reflected crack in photo 8. Photo 8 is at station 1213+23.9 and shows that the crack 

reflects directly over the underlying joint. The crack is quite straight. 

Photo 8 --Control section--reflected joint crack--sta.1213+23.9 

Photo 9 shows a reflected crack in the PavePrep section. The crack is fairly straight 

exceptfor the shoulder. 
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---------------

Photo 9 --PavePrep section--typical reflected joint crack--sta.1221+0.6 

Cores were taken at various locations on reflected joints in the PavePrep section in 

August of 1996. This was to determine if the PavePrep interlayer was still intact and functioning 

as a moisture barrier. The core locations and results are shown below. 

Core Observations of 1996 

PavePrep 
Locations 

PavePrep 
Broken 

Remarks Provides 
Water Barrier 

Station1222+1.5 Yes Partially Top membrane torn Yes 

Station1224+22 No Yes 

Station1225+18 No Yes 

Table 8 
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Two of the three cores show that the reflected crack does not start at the joint and travel up 

to the surface but starts off to one side about 1½ ". The cores were carefully split at the PavePrep 

interlayer to determine if the PavePrep was torn apart or still functioning as a moisture barrier. All 

ofthe reflected PavePrep joints that were cored will keep moisture from penetrating any further 

into the roadway. No cores were taken in 1997. Cores were obtained on June 2, 1998 for a final 

evaluation.  The results are shown in table 9. 

Core Observations of 1998 

PavePrep 
Locations 

PavePrep 
Broken 

Remarks Provides 
Water Barrier 

Station1223+44.6 Yes crack reflected No 

Station1223+60.5 No crack not reflected Yes 

Station1225+83.5 No crack reflected Yes 

Station1227+26.9 No crack reflected Yes 

Table 9 

All cores were taken over reflected cracks except one, which was at station 1223+60.5. 

The old underlaying joint was measured and marked for coring. The intent was to core the joint 

and determine the condition of the PavePrep. The PavePrep at this station was in good 

condition.  In all reflected crack locations, the crack reflected up through the PavePrep. The 

PavePrep outer membranes were not torn in 65% to 75% of the cases, thus providing protection 

from water entering the roadway system. 

The original crack survey and 1998 reflected crack surveys were plotted and are found in 

AppendixC. In 1996, nine joint cracks had reflected in the control section and nine joints had 

reflected in the PavePrep section. In 1997, two more joints reflected in each section. The control 

and PavePrep sections each have 11 reflected cracks. The reflected crack count of 11 is the 

same for 1998. This is attributed to the very mild winter conditions. Most of the joints 
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reflected sometime during the second year of service. Both sections are presently reflecting 

cracks at the same rate. 

The original and reflected cracking is shown below. The 417 L.F. of longitudinal cracks 

covered in the PavePrep section is not included. 

Section Length 
Linear Footage of 

original cracks 

Lineal Feet of reflected cracks Crack Spacing 1998 

1995 1996 1997 1998 Average 
Stan. Dev 

. 

PavePrep 800 L.F. 1350 L.F. none 243 297 297 
72.0 40.7 

% Reflected 0 18 22 22 

Control 800 L.F. 1350 L.F. 54 243 297 297 
76.8 29.0 

% Reflected 4 18 22 22 

Table 10 

Summary 

SS-6-017(015)112 

The control and PavePrep sections are both exhibiting reflective cracking. The 

PavePrep section has 9% less reflective cracks than the control section. This is after four years 

ofservice. Approximately 39% of the original cracks have reflected to date. Cores taken in 1996 

and 1998 verify that the cracks are reflecting through the PavePrep and 85% of the PavePrep 

was torn. Based on these cores, PavePrep is not providing good protection from moisture 

intrusioninto the roadway on this asphalt project. 

NH-3-002(040)212R 

Almost all of the reflected cracks occurred in the second year. Both the control and 

PavePrep sections reflected cracks at the same rate in 1996,1997, and 1998. Both sections are 

equalat this time. Approximately 22% of the original joints have reflected to date in each section. 

Cores taken in 1996 and 1998 verify that the cracks are reflecting through the PavePrep. It 

seems that the joints in the concrete do not move as much as cracks in the asphalt 
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project because 65% to 75% of the PavePrep was not torn in the concrete project. About 65% to 

75% of the PavePrep is preventing moisture intrusion into the roadway on this project. 

It can be said that PavePrep does not prevent reflective cracking or slow it down very 

much. PavePrep does provide some moisture barrier protection when used on concrete joints 

with an asphalt overlay. PavePrep used on asphalt cracks with an asphalt overlay provided 

unsatisfactoryresults. 

Recommendations 

PavePrep does not control reflective cracking on either concrete or asphalt. The only 

benefitPavePrep provides is some moisture protection. PavePrep does not appear to retard 

reflective cracking. Recommend that PavePrep not be used to control reflective cracking. 
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