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PREFACE 

The study reported herein was conduc ted by the US Army Enginee r Water

ways Experiment Station (WES), Geo technical Laboratory (GL) , fo r the Office , 

Chie f of Engineers, US Army, under the Facilities I nvestigation and Studies 

Program. This work was perfo rmed f rom October 1983 to September 1984 under the 

project entitled "Evaluation of Asphalt Rubber and Engineering Fabrics as 

Pavement Interlayers." 

The study was conducted under the general supervision of Dr. W. F . 

Marcuson III, Chief, GL. The work was under the direct supervision of 

Dr . T. D. White, former Chief, Pavement Sys tems Division (PSD), Messrs. H. H. 

Ulery, Jr ., Chief, PSD , and J. W. Hall, J r., Chief, Engineering Investiga

tions, Tes ting, and Validation Group. Personnel actively engaged in the plan

ning, analyzing, and reporting phases of this s tudy were Messrs. L. N. Godwin 

and R. C. Ahlrich, PSD, and Dr. E. R. Brown, PSD . This report was written by 

Mr. Ahlrich. Ms. Odell F . Allen, Information Products Division, Info rmation 

Technology Laboratory, edited the report. 

COL Allen F. Grum, USA , was the previous Director of WES. COL Dwayne G. 

Lee, CE , is the present Commander and Director. Dr. Robert W. Whalin is 

Technical Director. 
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EVALUATION OF ASPHALT RUBBER AND ENGINEERING 

FABRICS AS PAVEMENT INTERLAYERS 

PART I : INTRODUCTION 

Background 

1. As more and more of the nation's pavements approach the end of their 

design life, rehabilitation techniques that provide improved performance at 

lower costs are becoming more important. One of the shortcomings of most 

pavement repair techniques used for rehabilitation is the eventual occurrence 

of reflective cracking, the development of a crack pattern almost identical to 

that in the pavement which was overlaid. Reflective cracks are often found in 

asphalt concrete (AC) overlays of either portland cement concrete (PCC) or AC. 

Rehabilitation techniques used to prevent or delay reflective cracks have been 

under investigation for many years. 

2. Reflective cracks are fractures in the overlay which result from 

movement of cracks and joints in the underlying pavement layers. These cracks 

are caused by vertical and horizontal movements of the pavement that has been 

resurfaced. Vertical movements are caused by traffic loads, and horizontal 

movements are caused by temperature and moisture changes. Without some form 

of prevention or reduction of these reflective cracks, early deterioration of 

an AC overlay occurs. 

3. Methods for reducing reflective cracking in AC overlays have been 

tested in the field since the early 1930's and in the laboratory since the 

1970's. One method that has been partially successful in retarding reflection 

cracks in overlays covering both PCC pavements and AC pavements is a stress

relieving interlayer. The stress-relieving interlayer consists of an asphalt

rubber mixture or engineering fabric. The asphalt-rubber interlayer is also 

referred to as a stress absorbing membrane interlayer (SAMI). 

Objective 

4. The objective of this study was to investigate the performance of 

asphalt rubber and engineering fabric as an interlayer to retard reflective 
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cracking and to make recommendations concerning their use. 

Scope 

5. This study was conducted to evaluate the effectiveness of inter

layers to retard reflective cracking. An investigation was undertaken to ob

tain information relating to the performance of interlayers. A literature 

survey was conducted to review the efforts of state and federal agencies. En

gineering personnel at state and federal levels were contacted to discuss the 

performance of interlayers at their installations. Specific sites at various 

locations throughout the country were selected for si t e visitation and 

inspection. 

6. From the data obtained in the literature review, discussions with 

engineering personnel, and site inspections, performance of asphalt- rubber and 

engineering fabric interlayers was determined . 
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PART II: LITERATURE SURVEY 

7. Since the early 1970's, stress-relieving interlayers, including as

phalt rubber and engineering fabrics, have been widely used in experiments de

signed to retard or prevent reflective cracking. A majority of the experimen

tal construction was initiated by the Federal Highway Administration (FHWA) in 

the National Experimental and Evaluation Program Project No. 10 (Sherman 

1982). This project was set up to verify the effectiveness of the interlayers 

in field experiments involving AC overlays on both AC and PCC pavements. For 

AC pavements, the interlayers were designed to prevent or retard the reflec

tion of transverse, longitudinal, and fatigue cracks. The purposes of the 

interlayers when overlaying PCC pavement were to slow the reflection of longi

tudinal and transverse joints in the AC overlay and to reduce the size of 

these reflected cracks. 

8. In the literature survey concerning previous field experiments, en

gineering fabrics under an AC overlay have been tested extensively. These 

synthetic fabrics are manufactured from many different fibers and combinations 

of fibers, with polypropylene and polyester being the principal fabrics used 

in pavement rehabilitation. The fabric interlayers for overlays of AC and PCC 

pavements have the capability of reducing reflective cracking and waterproof

ing the base course from surface water. 

9. AC overlays that are placed on PCC pavements are subject to vertical 

and horizontal movements. In order to obtain satisfactory results from the 

overlay, the slabs must be stabilized with grouting materials before the reha

bilitation technique is applied. The differential movement of the pavement 

should be kept to a minimum of less than 0.002 in. (0.00508 em) in order to 

achieve maximum usage of the interlayers (McGhee 1975). 

10. The fabric interlayers are used in two different capacities on PCC 

pavements: the full - width and strip methods. The full-width method involves 

sealing the cracks and joints, placing a leveling course of AC in most cases, 

applying a tack coat, placing the engineering fabric, and finally overlaying 

with AC. The strip method involves the sealing of cracks and joints with no 

leveling course required. The single strips, usually 12 to 24 in. (30.48 

to 60.96 em) wide, are placed directly on the joints and cracks after the 

application of a primer. Then the entire pavement is overlaid with AC. These 

5 
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methods have been a part of many experiments in many states with results rang

ing from very favorable t o unfavorable. 

11 . The Georgia Department of Transportation (DOT) has done an exten

sive amount of work using these methods to rehabilitate PCC pavements in its 

interstate system . Several projects have been constructed comparing the full 

width application of an engineering fabric and a s ingle waterproofing strip , a 

woven or nonwoven fabric embedded in a thick layer of self-adhesive rubberized 

asphalt, to a control section. The Georgia DOT also used these projects to 

compare overlay thicknesses of 2, 4, and 6 in. (5.08, 10.16, and 15.24 em). 

These projects showed the benefit of thicker overlays and that retardation of 

reflective cracking can be obtained with the use of fabrics. The percentage 

of cracks reflecting through an overlay as a function of time for a project 

located in Gwinnett County on Interstate 85 is shown in Figures 1 through 3 

(Gulden and Brown 1983) . The number of cracks reflecting through the 2- and 

4-in . overlays is much greater in the control test section than that for the 

sections containing fabric interlayers. The figures show that in the control 

sections, 60 percent of the joints in the original pavement has reflected 

through the pavement in 1 to 3 years and that in the engineering fabric sec

tions, 60 percent reflection takes two to six times as long. 
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12. The engineering fabric interlayers have been used extensively over 

AC pavements throughout the country. Many different types of fabric and vari

ous construction procedures have been demonstrated and have had varying re

sults. The states with mild climates, such as California, Florida, Missis

sippi, and Texas, have had mostly favorable results, and states with cold 

climates, including Colorado, Maine, Vermont, and Wyoming, have had unsatis

factory results (Sherman 1982) . Details on the construction and evaluation of 

various experimental projects using the engineering fabrics are discussed in 

Part III. 

13 . The use of asphalt rubber as a stress-relieving interlayer has been 

researched extensively by the DOT and highway departments of many states with 

the Arizona DOT leading the way (Morris and McDonald 1976; Way 1976, 1979) . 

Two types of asphalt rubber have been used as a SAMI for the rehabilitation of 

pavements. One asphalt-rubber mixture is a combination of vulcanized rubber 

(20 to 25 percent), paving asphalt (75 to 80 percent), and an extender oil 

(1 to 5 percent). The other mixture is a combination of asphalt cement, rub

ber, and possibly an extender oil with approximately the same proportions, but 

the rubber is composed of a blend of powdered devulcanized rubber (40 percent) 

and powdered vulcanized rubber (60 percent). Both of these asphalt-rubber 

mixtures use a clean, crushed aggregate as a cover material that usually con

forms to either the No . 7 or No. 8 gradation limits of AASHTO M 78-64. The 

aggregate can be preheated or precoated to improve bonding (Sherman 1982). 

14. The asphalt-rubber interlayer has been tested on both AC and PCC 

pavements with a majority of the test si tes involving the overlay of AC pave

ments. The interlayer has been successful in reducing reflection of longi

tudinal cracks and joints, but the asphalt rubber has had limited success in 

preventing reflection of thermal transverse cracks. The use of this inter

layer on PCC pavements has had unfavorable results mainly because of the dif

ferential horizontal movement of the slabs due to the fluctuations in tempera

ture and deflections under traffic loads. Details on the construction and 

evaluation of various experimental projects using asphalt rubber are discussed 

in Part III . 

15. Most experimental projects constructed for the FHWA demonstrated 

both types of stress-relieving interlayers. Although each project did not 

contain the same characteristics such as condition of existing pavement, pave

ment preparation, and climatic conditions, each project was designed to 
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evaluate the performance of these interlayers with respect to a standard hot

mix overlay . In most cases this evaluation was based on the percent of cracks 

reflecting through an overlay as a function of time. Data from various 

experimental pro j ects are shown in Figures 4 through 7 and Tables 1 through 3 

(Anderson 1983a , 1983b; Gulden 1982; Sherman 1982; Vedros 1981). 

16 . The success of t hese interlayers has varied from state to state and 

from job t o job . Some items t hat appear to have had a profound effect on the 

per f ormance of an ove r lay are thickness, t he amount of crack sealing and pave

ment preparation before overlaying , and the geographic location of the pave

ment. The interlayers tha t have performed favorably tend to be located in 

warm and mild climat es while inte r layers t hat have performed unfavorably tend 

to be located in cold climat es . These findings agree with the conclusions re

ported in an earlier report by Vedros (1981). 
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PART III: FIELD INSPECTIONS 

17. From the literature survey, a collection of information on various 

current experimental evaluation projects was obtained. These test sites along 

with specific construction data are shown in Table 4. Visual inspections of 

the pavements were made at the following sites: US 98, McComb, Miss .; US 12 , 

Walla Walla, Wash.; Kannah Creek, Grand Junction, Colo.; Alameda Avenue, 

Denver, Colo.; US 2, Spokane , Wash.; and Cottage Grove, Urbana, Ill. These 

inspections involved observing the pavements for cracking, raveling, and over

all pavement condition. Comments on the performance of the stress-relieving 

interlayers were also solicited from the engineering personnel at each 

location. 

US 98, McComb 

18. The test sites for both asphalt-rubber and engineering fabric in

terlayers were located on US 98 in southwest Mississippi near McComb (Kidd 

1981) . The existing pavement was placed in 1972 and consisted of three 

1-1/2-in. (3.81-cm) lifts of AC. The pavement had experienced fatigue crack

ing and needed maint enance . A slag seal was placed on a majority of the 

roadway while the remainder of the project site received a crack sealing 

application. After one winter, many of the cracks had reflected through the 

slag seal. 

19. The use of the asphalt-rubber and engineering fabric interlayers 

along with a thin 1- 1/2-in . (3 . 81- cm) overlay was recommended for the reha

bilitation of the roadway. Neither a leveling course nor crack sealant was 

used prior to the rehabilitation process. Due to variations in the existing 

pavement and in the crack widths, the project was divided into two portions. 

The first portion, which contained wide cracks, was used to compare the two 

types of asphalt rubber while the remainder of the roadway, which had received 

a slag seal the year before, was used to compare the performance of the two 

asphalt rubbers and an engineering fabric with a standard control section of 

1-1/2- in . (3.81- cm) AC overlay. These various methods resulted in six test 

sections and were completed during the summer of 1980. 

20. In each of the six test sections, a 1,000-ft (304.8 m) section was 

selected for evaluation . The cracks were measured and mapped in each section 
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prior to the rehabilitation process. Each year since the construction of the 

overlay, the evaluation sections have been mapped to determine the percentage 

of cracks reflecting through the overlay . The percentage of cracks reflecting 

through an overlay as a function of time for each treatment is shown in Fig

ure 8. The engineering fabric and asphalt-rubber interlayers have reduced the 

reflective cracking, especially during the first 3 years of the overlay. Even 

though there was an increase in reflective cracking during 1983- 1984, reflec

tive cracking in t he interlayer sections was s t ill ave r aging 45 percent less 

than t he cont rol section af t er 4 years. 

21 . A visual inspec t ion was conducted in Ma r ch 1984, 4 years after the 

interlayers were placed . There was a noticeable differ ence between the 

Cf) 

~ 

c..:> 
c::x:: 
a: 
c..:> 

0 
UJ 
t-
c..:> 
UJ 
_J 

u.. 
UJ 
a: 
u.. 
0 

t-
z 
UJ 
c..:> 
a: 
UJ 
0... 

LEGEND 

CONTROL 1.5 IN. AC) 

• • ENGINEERING FABRIC 

• • ASPHALT RUBBER 1 

100 
....__...,. ASPHALT RUBBER 2 

• • ASPHALT RUBBER 1 

80 
..---e ASPHALT RUBBER 2 

60 

40 

20 

0 
1980 1981 1982 1983 1984 

TIME 

U. S. 98 - McCOMB, MISSISSIPPI 
(AC PAVEMENT - 1.5 IN. AC OVERLAY) 

Figure 8. Percent of reflected cracks versus time , 
us 98 

14 



pavements which had been maintained with different maintenance techniques 

prior to the rehabilitation process (Figure 9). The asphalt-rubber interlayer 

which was placed over the wide crack section was not reducing the reflective 

cracks as well as the asphalt-rubber interlayer over the slag seal section. 

At the time of the inspection in 1984, a majority of the rehabilitation tech

niques had retarded the propagation of reflective cracks. Compared with the 

control section, the asphalt-rubber and engineering fabric sections were per

forming very well (Figures 10 through 12). The project engineer was satisfied 

with the results of the interlayer and stated that the engineering fabric was 

a better interlayer for the money for this project. 

US 12, Walla Walla 

22. This project which is located on US 12 near Walla Walla, Wash., was 

designed to evaluate the effectiveness of an engineering fabric interlayer 

with a thin overlay (Gietz 1981) . The original pavement was a PCC pavement 

that had been rehabilitated with a 6- in. (15 . 24-crn) layer of crushed stone and 

a 3- in. (7.62-crn) AC overlay. After years of service, the wearing surface 

contained cracking and rutting. The cracks in this overlay averaged 1/4 in . 

(0.635 em) in width and were located throughout the project. Due to the dete

rioration of the pavement, resurfacing, using a procedure to control reflec

tive cracking, was recommended. 

23 . Construction of this AC overlay was similar to that used by a ma

jority of state highway departments. All existing cracks wider than 1/8 in. 

(0.3175 em) were sealed prior to the application of the tack coat, an AR-4000 

asphalt cement . The engineering fabric was placed immediately behind the 

distributor and followed by the paving operation. The overlay thickness was 

1.8 in. (4.57 ern). This construction was completed in June 1980. 

24. For the first 3 years, the engineering fabric rated excellent in 

preventing reflective cracking, but after the fourth winter, the engineering 

fabric section began showing cracks similar to that in the control section . 

During the inspection conducted in 1984, it was noticed that the control and 

fabric sections contained about the same number of cracks; however, the engi

neering fabric section contained tighter cracks (Figures 13 and 14). The per

centage of cracks reflecting through the overlay for each treatment is shown 

in Figure 15. According to the Washington State DOT representative, the 
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Figure 9. Comparison of asphalt-rubber interlayers, wide 
crack section (background), and slag seal section 

(foreground) 

/ 

• 

Figure 10. Control section, US 98, McComb 
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Figure 11 . Engineering fabric section, US 98, McComb 

Figure 12 . Asphal t-rubber section, US 98 , McComb 
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Figure 13. Engineering fabric section, US 12, Walla Walla 

Figure 14. Control section, US 12, Walla Walla 
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engineering fabric section was not performing as well as it had been prior to 

the winter of 1983- 84 . The 1983- 84 winter season in Walla Walla was one of 

the coldest on record. 

Kannah Creek , Grand Junction 

25 . The test site was constructed on US 50 southeast of Grand Junction, 

Colo ., for the purpose of evaluating stress-relieving interlayers (Swanson, 

LaForce , and Donnelly 1980). The AC pavement was inspected in 1977, and the 

inspection indicated that the pavement was structurally sound but badly 

cracked. The pavement surface was in need of restoration, but , due to the 

severity of the thermal cracks and the possibility of the cracks reflecting 

through the pavement, a thin overlay of AC could not be used. With the en

couragement of the FHWA, the Col orado Department of Highways (CDH) demon

strated the use of asphalt-rubber and engineering fabric interlayers as a 

means of minimizing reflective cracking. 
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26. The construction of this project, which began in July 1977, in

cluded placing an engineering fabric and two types of asphalt rubber with a 

thin 1-1/2-in. (3.81-cm) AC overlay. The test sections were designed to 

compare the interlayers with and without crack sealant with the standard 

overlay section. Prior to the construction of this project, the cracks were 

measured in order that a comparison of the performances of the interlayers 

could be made after each year of service. 

27 . This project was monitored by the CDH each year for 3 years . A 

percentage of reflected cracks was determined for each section and compared 

with the control section. After 1 year, the test sections as a whole per

formed very well, but during the next 2 years the number of reflective cracks 

increased. In each case, the interlayers with crack sealant yielded better 

results than the same interlayer without crack sealant. The percentage of 

cracks reflecting through the overlay for each treatment is shown in Fig-

ure 16. At the conclusion of the study, the interlayers were not performing 

as well as had been ant ic i pated. 
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28. The visual inspection was conducted in April 1984 , 7 years after 

the cons t ruction of the t est section had been completed. At the time of this 

inspection , the pavement was excessively cracked with no noticeable difference 

between the control section and the other sections . The cracks were randomly 

spaced 3 to 15 ft (0.914 to 4.57 m) apart, and a majority of the cracks were 

transverse cracks with widths ranging from 1/2 t o 1 in. (1.27 to 2 . 54 em). 

Although the results of this project were not favorable, engineers for the CDH 

believe that there are benefits with the application of these interlayers, es

pecially with the engineering fabric. 

Alameda Avenue, Denver 

29 . This project site was located in urban Denver on West Alameda 

Avenue, Colorado State Highway 26 (LaForce, Swanson, and Donnelly 1980). The 

roadway had a high volume of traffic and was occupied on both sides by com

mercial development. The existing pavement cons i sted of a PCC pavement that 

had been widened by several feet with AC and overlaid with approximately 

6-1/2 in. (16.51 em) of AC . The AC pavement contained severe cracking in the 

extended portions of the pavement, probably caused by inadequate suppor t un

derneath the AC, while only longitudinal and transverse cracking existed above 

the PCC pavement. 

30. The rehabilitation techniques used in this demonstration project 

included an engineering fabric and an asphalt-rubber int erlayer. Due to the 

conditions of the existing pavement, an additional overlay would not provide 

satisfactory performance . Before the reflective cracking treatments could be 

placed, 3 in. (7 . 62 em) of AC pavement was removed with a cold-milling ma

chine . After cold milling, the remaining cracks were filled with asphalt

rubber crack sealant. The application of the stress- relieving interlayers was 

similar t o that of other projects with the engineering fabric and asphalt 

rubber being placed directly on the milled surface and overlaid with 1-1/2 in. 

(3 . 81 em) of AC . These reflective crack treatments were installed in Septem

ber 1976 . 

3 1. The test sections were measured prior to construction so that a 

percentage of reflective cracks could be determined for each yearly inspec

tion. For the first year, all of the sections were effective in preven t ing 

the re flective cracks, but, during the second winter, t he reflective cracks 
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increased with the control sections having over half the cracks reflecting 

through the overlay while the sections with interlayers had about a third of 

the cracks reflecting through the overlay . At the end of the third year, the 

control section had 75 percent, and the interlayer sections had 50 percent re

flection cracking. The percentage of reflection cracking as a function of 

time is shown in Figure 17. The poor performance of these treatments can be 

contributed to base failures. 
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Figure 17. Percent of r eflected cracks ve r sus 
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32 . A visual inspec t ion was conduc t ed by the author i n April 1984 , 

7 years after construction of the project . The test sec t ions looked ve r y 

similar; however , the asphalt-rubbe r section had fewer and t ighter cracks . 

Alligator cracking had occurred in each section in the outside lanes. Since 

the last state inspection in 1980 , the ability of the stress- relieving inter

layers to reduce and retard the reflective cracks has decreased . Figures 18 

and 19 are typical examples of t he pavemen t condition after 7 years of 

service . 
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Figure 18. Alligator cracking in outside lane, 
Alameda Avenue, Denver 

• 

Figure 19. Engineering fabric section, Alameda Avenue, 
Denver 
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US 2, Spokane 

33 . This experimental installation is located on US 2 north of Spokane, 

Wash . (Anderson 1983c). The resurfacing project, which consisted of placing 

an asphalt-rubber interlayer and a thin 1.8-in. (4.57-cm) AC overlay was com

pleted in July 1978. The existing pavement consisted of PCC pavement which 

had been widened and resurfaced with AC and an AC pavement with an untreated 

stone bas e. The pavement had experienced fatigue cracking in the AC pavement, 

and reflective cracking was evident over the PCC pavement. 

34 . In this project the preconstruction cracks were not measured or 

mapped, so an actual percentage of reflective cracks could not be determined. 

Instead, a percentage was based on the assumption that the section originally 

had transverse cracks at 15-ft (4 . 51-m) intervals and longitudinal cracks 

which totaled three times the length of the test section. Although this is 

not an actual number for reflective cracking, the percentages can be used to 

determine the yearly increase and are shown in Table 5. The results shown 

were very encouraging because of the slow yearly increase throughout the 

5 year period. 

35. The field inspection was conducted in April 1984, 6 years after the 

installation of the reflective crack treatment. At the time of inspection, 

the interlayer was functioning very well controlling reflection cracks from 

the underlying pavement. The cracks in the test section over the PCC pavement 

were reflecting through approximately every 30ft (9.14 m) while transverse 

cracks were appearing every 100 ft (30.48 m) in the AC portion. Typical 

cracking of this pavement is shown in Figures 20 and 21. According to the 

Washington State DOT, the asphalt-rubber interlayer has been a success. 

Cottage Grove Road, Urbana 

36 . The test installation was located on Cottage Grove Road in Urbana , 

Ill ., (Mascunna 1981). The existing pavement of this city street consisted of 

2-1 /2 in. (6.35 em) of AC with a 7-in. (17.78-cm) aggregate base. The pave

ment had experienced alligator cracking and was subject to unstable subgrade. 

The rehabilitation of this roadway involved installation of an engineering 

fabric and construc tion of two l-in. (2.54-cm) lifts of AC surface course. 

This rehabilitation technique was installed in July 1975. 
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Figure 20. Typical transverse crack over original 
PCC pavement, US 2, Spokane County 

Figure 21. Typical transverse crack over original 
AC pavement, US 2, Spokane County 
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37. This project was monitored for 5 years to determine the effective

ness of the fabric interlayer. At the end of 16 months, the engineering fab

ric and control sections were performing very well with only random fine 

cracks. After 2 years of service, the differences in the number and widths of 

cracks became apparent. The control section developed more than twice as many 

cracks as did the fabric interlayer section. The fabric interlayer section 

had also reduced the size of the cracks. After 5 years of service, the number 

of cracks had increased in both sections, but the severity and number of 

cracks in the fabric section were less. 

38. The visual inspection was conducted in April 1984, 9 years after 

the installation of the engineering fabric. The roadway as a whole was in 

good condition. Although there were a large number of cracks in the pavement 

(Figures 22 and 23), the pavement structure was sound. It appeared that the 

engineering fabric interlayer had reduced and retarded some of the cracking 

and had also aided in waterproofing the subgrade. 

26 



- • 
_.__ --

-

~ - -

• 

..... 
\ 

\ 
I 
) 
' 

Figure 22. Longitudinal crack in engineering fabric 
section, Cottage Grove Road, Urbana 

Figure 23. Wide transverse crack in engineering fabric 

section, Cottage Grove Road, Urbana 
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PART IV: DATA ANALYSIS AND RESULTS 

39. Although there has been a great deal of research concerning 

asphalt-rubber and engineering fabric interlayers, a standard procedure for 

determining the effectiveness of these interlayers has not been developed. 

Evaluation of the performance of interlayers for most projects was based on 

the percentage of cracks that reflected through the overlay from the existing 

pavement. A comparison was generally made for a period of years between sec

tions containing the interlayers and a control section. Using reflective 

crack data and a system for determining success or failure of an interlayer, 

the effectiveness of the interlayers was established. 

40. Since the geographic location and climate had a significant influ

ence on the effectiveness of the interlayers, a geographic boundary for the 

use of these interlayers was developed. In order to determine whether an in

terlayer had been successful or not, a simple rating scale was used. For all 

sections that had less than 60 percent reflective cracks after 5 years, these 

interlayers were considered to have favorable or satisfactory results, and all 

interlayers that had more than 60 percent reflective cracks after 5 years were 

considered to be unsatisfactory and unfavorable. In cases where no reflective 

crack data were obtained, the rating of a pavement was based on the conclu

sions determined by that particular highway department. The results of the 

acquired data were plotted for the engineering fabric on both AC and PCC pave

ments (Figures 24 and 25), and the results of the asphalt rubber on AC pave

ments were plotted in Figure 26. 

41. Using the figures for the AC pavements and the mean freezing index 

chart (Figure 27) from TM 5-812-2 (Headquarters, Department of the Army 1983), 

a geographic boundary was developed for the use of interlayers to minimize re

flective cracking. Figure 28 shows a map of the United States which is di

vided into three areas. Area I is the section of the country that has a mean 

air freezing index below 0. Area II is the portion that has a mean air freez

ing index between 0 and 500, and Area III is the northern region with a mean 

air freezing index above 500. 

42. These areas are not permanent and can vary for a particular site 

because changing temperature conditions can alter the mean air freezing index. 

The boundaries alone are not to be used for decision making but as guidelines 

for the use of the interlayers. Based on this investigation, pavements in 
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Figure 24 . Results of engineering fabric interlayers ove r 
AC pavements 

• 

• FAVORABLE RESULTS 
• UNFAVORABLE RESULTS 

Fi gure 25 . Resul t s of engineering fabric interlayers over 
PCC pavements 
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Figure 26. Results of asphalt-rubber interlayers over AC pavements 

Figure 27 . Distribution of mean air freezing index values in continental 
United States 
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AREA ill. 

·:·· '·, 
. . ... 

·.:•:. 

AREA I 

AREA I- INTERLAYERS ARE RECOMMENDED WITH MINIMUM 
OVERLAY THICKNESS OF 2 IN . 

AREA JI - INTERLAYERS ARE RECOMMENDED WITH OVERLAY 
THICKNESS OF 3-4 IN. 

AREA m - INTERLAYERS ARE NOT RECOMMENDED. 

Figure 28. Location guide for overlaying AC pavements to minimize 

reflective cracking 

Area I should obtain satisfactory results with the use of interlayers and a 

minimum overlay thickness of 2 in. (5.08 ern). Pavements in Area II should 

have favorable results when interlayers are used with a minimum overlay thick

ness of 3 in. (7.62 ern). The interlayers are not recommended for use in re

ducing reflective cracking in Area III. 

43. The use of asphalt-rubber and engineering fabric interlayers on PCC 

has not been as widespread as their use on AC pavements. The performance and 

effectiveness of these interlayers on PCC pavements were not as conclusive as 

on AC pavements. Based on the acquired data, the use of engineering fabric 

interlayers achieved favorable results when vertical and horizontal movements 

of the slabs were kept to a minimum and, in the case of the Georgia DOT, when 

a 4-in. (10.16-cm) overlay thickness was used. The climate and geographic 

location affect interlayer performance in a manner similar to those on AC 
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pavements with favorable results generally occurring in warm climates and 

unfavorable results occurring in cold climates. Due to the poor performance 

and an inadequate data base, the use of asphalt-rubber interlayers to minimize 

the reflection of joints on PCC pavements is not recommended. 
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PART V: CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

44. The asphalt rubber and engineering fabric are two methods that can 

be used to retard but not prevent reflective cracking in AC overlays. These 

interlayers can retard the cracks from reflecting upward when there is proper 

preparation of the existing pavement and when a proper thickness of overlay is 

used. These preventive measures also decrease the size of the cracks in addi

tion to minimizing the amount of water penetrating into the base course and 

subgrade. Lower maintenance costs and extended service life are the major 

benefits which can be achieved with the use of the asphalt-rubber and engi

neering fabric interlayers. 

Recommendations 

45. Based on the data obtained in this investigation, the following 

recommendations are given as guidelines to obtain the maximum usage of inter

layers and to maximize the long-term performance of the pavement. 

Overlay of AC (engineering fabric) 

46. The existing pavement should be relatively smooth and structurally 

sound with all cracks larger than 1/8 in. (0.3175 em) sealed. A leveling 

course is often needed before the full-width application of the fabric to en

sure a suitable surface. The minimum recommended overlay thickness is 2 in. 

(5.08 em) in Area I and 3 in. (7.62 em) in Area II. This technique is not 

recommended for use in Area III. 

Overlay of PCC (engineering fabric) 

47. The engineering fabric can be used as a fabric strip or a full

width application. The existing pavement should be structurally sound with 

negligible movement under loads, and all joints and cracks larger than 1/8 in. 

(0.3175 em) sealed. The strip method is applied directly on the PCC pavement 

joints and cracks and then overlaid. A leveling course is often needed before 

the application of the full-width method. The minimum recommended overlay 

thickness is 4 • 1n. (10.16 em) in Areas I and II. This technique is not recom-

mended for use in Area III. 
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Overlay of AC (asphalt rubber) 

48. The existing pavement should be structurally sound, and cracks 

larger than 1/4 in. (0.635 em) should be sealed. The thickness of the SAMI 

should range from 0.35 to 0.75 in. (0.89 to 1.27 em). The minimum recommended 

overlay thickness is 2 in. (5.08 em) in Area I and 3 in. (7.62 em) in Area II. 

This technique is not recommended for use in Area III. 

Overlay of PCC (asphalt rubber) 

49. The application of the asphalt-rubber interlayer is not recommended 

for use on PCC pavements. Additional test data are needed before the perfor

mance of the application can be evaluated. 
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Table 1 

Summary of Performance of Test Sections at Fort Stewart 

Percent of Cracks 
Original Reflected 

Section Length of May Aug Apr Jun Section 
No . Test Material Cracks, ft* 1978 1979 1980 1981 Average 

1 Asphalt rubber 1 101.8 0 0 0 2 .0 1. 0 
2 Asphalt rubber 1 108.0 0 0 0 0 

3 Asphalt rubber 2 132.0 0 0 13.6 30.9 31.0 
4 Asphalt rubber 2 145.0 0 16.4 31.3 31.3 

5 Engineering fabric 1 126.0 0 5.0 16.3 24.3 42.6 
6 Engineering fabric 1 132.0 0 26.5 35.8 60.8 

7 Engineering fabric 2 138.0 29.7 37.0 48.6 63.1 56.9 
8 Engineering fabric 2 120.0 8.3 19.9 33.6 50.7 

9 Control 131.9 0 0 0 0 9.1 
10 Control 99.0 0 0 0 18.1 

* 1 ft - 0.3048 m. 



Table 2 

Summary of Performance of Test Sections at Fort Devens 

Percent of Cracks Reflected 

Section Original Length Jun Aug Jun Jun 
No. Test Material of Cracks, ft* 1978 1979 1980 1981 

1 Asphalt rubber 1 154.0 0 34.4 34.4 44.8 

2 Control 88.0 0 49.9 49.9 50.0 

3 Engineering fabric 1 92.0 0 54.4 60.2 85.2 

4 Engineering fabric 2 161.0 0 33.8 41.3 48.6 

5 Control 118.0 0 70.7 70.7 78.0 

6 Asphalt rubber 2 69.0 0 27.5 74.9 88.8 

7 Asphalt rubber 2 94.0 0 25.5 31.3 73.1 

8 Control 73.0 0 66.7 66.7 67.4 

9 Engineering fabric 1 57.0 0 29.5 38.6 76.5 

10 Engineering fabric 2 43.0 0 65.6 84.0 97.0 

11 Asphalt rubber 1 84.0 0 58.3 58.8 67.5 

12 Control 99.0 0 26.3 28.3 39.1 

13 Engineering fabric 1 79.0 0 61.4 62.2 62.2 

14 Engineering fabric 2 90.0 0 32.8 46.4 46.4 

15 Asphalt rubber 2 84.5 0 37.3 41.0 48.8 

16 Asphalt rubber 1 130.0 0 20.2 39.6 39.6 

17 Control 122.5 0 37.0 37.1 57.5 

18 Asphalt rubber 2 65.0 0 0 0 8.9 

19 Asphalt rubber 1 60.0 0 9.8 15.2 33.0 

20 Engineering fabric 2 69.0 0 12.2 14.8 60.4 

21 Engineering fabric 1 48.0 0 16.3 23.5 57.9 

22 Control 80.0 0 0 0 30.5 

* 1 ft - 0.3048 m. 



Table 3 

Reflective Cracking as Percent of Original Condition 

R-20 Cherokee County 

Type Treatment 

Asphalt rubber, 
sections 1-10 

Engineering fabric 

Engineering fabric 

Engineering fabric 

Engineering fabric 

Asphalt rubber, 
sections 27-31 

Control 

Asphalt rubber, 
west of river 

Dec 
1976 

0 

1 0 

2 0 

3 0 

4 0 

0 

0 

Evaluation Date 
Jun Feb Sep 

1977 1978 1980 

0 2 9 

0 0 12 

1 8 * 

0 0 45 

0 0 0 

0 0 0 

0 10 ** 

0 

Jun 
1982 

35 

12 

* 

104 

4 

12 

** 

13 

* 
** 

Entire section resurfaced due to slippage problems and fatigue failure. 
Resurfaced when topping was placed over asphalt-rubber interlayer west of 

Etowah River. 



Site 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Location 

us 12 - Walla Walla, 
Washington 

us 20 - Cherokee Co., Georgia 

us 98 - McComb, Mississippi 

Alameda Avenue - Denver, 
Colorado 

US 50 - Grand Junction, 
Colorado 

Fort Devens, Massaschusetts 

Interstate 70 - Clifton, 
Colorado 

Interstate 75- Alachua Co., 
Florida 

Fort Stewart, Georgia 

* 1 in. - 2.54 em. 

Table 4 

List of Test Sites 

Original 
Pavement 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

AC 

Inter layers 

Fabric 

Fabric 

Asphalt rubber 
Fabric 

Asphalt rubber 
Fabric 

Asphalt rubber 
Fabric 

Asphalt rubber 
Fabric 

Asphalt rubber 
Fabric 

Fabric 

Asphalt rubber 
Fabric 

(Continued) 

Overlay Mean 
Thickness Date Freezing 

in.* Constructed Index 

1.8 May 1980 100 

1.5 September 1976 0 

1.5 May 1980 0 

1.5 September 1976 250 

1.5 August 1977 375 

2.0 October 1977 300 

+2.0 August 1971 375 

2 .0 August 1971 0 

1.5 October 1977 0 

(Sheet 1 of 3) 



Site 
No. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Location 

Interstate 94 - Buffalo, 
North Dakota 

US 2 - Spokane, Washington 

Interstate 90 - Moses Lake, 
Washington 

US 195 - Spokane, Washington 

Interstate 85- Gwinnett Co., 
Georgia 

Interstate 85- Troup Co., 
Georgia 

US 70- Orange Co., 
North Carolina 

Interstate 25 - Denver, 
Colorado 

US 61 - Sorrento, Louisiana 

* 1 in. - 2.54 ern. 

Table 4 (Continued) 

Original 
Pavement 

AC 

AC 

AC 

PCC 

PCC 

PCC 

PCC 

PCC 

PCC 

Inter layers 

Fabric 

Asphalt rubber 
Fabric 

Asphalt rubber 

Asphalt rubber 
Fabric 

Fabric 

Fabric 

Fabric 

Asphalt rubber 

Fabric 

(Continued) 

Overlay 
Thickness 

in.* 

1.5 

1.8 

3.0 

1.8 

2.0 
4.0 
6.0 

2.0 
4.0 

2.0 

0.75 

3.5 

Mean 
Date Freezing 

Constructed Index 

August 1972 2,250 

July 1978 200 

June 1978 250 

August 1978 200 

August 1976 0 

August 1979 0 

July 1978 0 

September 1978 250 

March 1971 0 

(Sheet 2 of 3) 



Site 
No. 

19 

20 

21 

22 

23 

Location 

Interstate 95 - Alexandria, 
Virginia 

Route 460 - Sussex Co., 
Virginia 

Cottage Grove Road - Urbana, 
Illinois 

Interstate 40 - Winslow, 
Arizona 

Interstate 15 - Riverside, 
California 

* 1 in. - 2.54 em. 

Table 4 (Concluded) 

Original 
Pavement 

PCC 

PCC 

AC 

AC 

AC 

Inter layers 

Fabric 

Fabric 

Fabric 

Asphalt rubber 
Fabric 

Fabric 

Overlay Mean 
Thickness Date Freezing 

in.* Constructed Index 

1.5 July 1972 0 

1. 25 August 1971 0 

2.0 July 1975 100 

1.5 June 1972 so 

1.0 1972 0 
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Table 5 

Crack Data for US 2, Spokane, Washington 

Cracking Length, ft* 
Station Limits 1979 1980 1981 1983 

0+00 - 10+00 830 921 996 1,179 

10+00 - 20+00 525 564 625 819 

20+00 - 30+00 483 648 666 737 

30+00 - 40+00 546 546 597 729 

40+00 - 50+00 611 629 704 749 

50+00 - 60+00 646 715 772 813 

60+00 - 70+00 834 961 1,117 1,309 

70+00 - 80+00 673 710 849 852 

80+00 - 90+00 522 536 559 632 

90+00 - 100+00 822 857 933 1,099 

100+00 - 110+00 984 1,026 1,170 1,207 

110+00 - 119+48 287 297 344 379 

Total 7,763 8,410 9,332 10,504 

Percent of maximum** 12.3 13.4 14.8 16.7 

* 1 ft = 0.3048 m. 
** Maximum based on transverse crack interval of 15 ft plus longitudinal 

crack length equal to three times the section length. Maximum= 62,946 ft. 


