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INTRODUCTION
Geosynthetic pavement interlayers provide numerous benefits to a pavement system. When utilized
properly, these interlayers can prevent water from infiltrating a roadway base and also assist in
absorbing pavement stresses, thus extending the life of a pavement (Marienfeld and Baker 1999; Shukla
and Yin 2004; Button and Lytton 2007; Khodaii et al. 2009). Geosynthetic pavement interlayers lead to
an increase in the performance of a pavement overlay by retarding fatigue and reflective cracking
(Button and Lytton 2007). The most common geosynthetic interlayer system and the system
investigated in this report has a cross section that consists of the existing base pavement, tack coat,
nonwoven geotextile paving fabric, and an asphalt overlay as seen in Figure 1. However, to realize the
full benefits of paving fabric interlayers, it is important to ensure that proper construction practices are
followed as quality construction will lead to a quality finished product.

FIGURE 1. Typical cross section of a paving fabric interlayer system.

One of the most important factors affecting the performance of geosynthetic interlayers is the
bond that is established between the old pavement and the new overlay (Ni and Yao 1989; Brown et al.
2001). This interfacial bond is directly affected by the type and amount of tack coat (Van-Zyl and Louw
1989). Paving fabric interlayer systems are typically constructed beneath hot mix asphalt (HMA)
overlays having a minimum thickness of 1.5-in to ensure enough heat to draw the asphalt tack coat up
into the paving fabric (Button and Lytton 2007).
It is generally recommended to ensure the temperature of the overlay does not exceed 325oF to
prevent thermal damage to the paving fabric. It is also recommended that the overlay temperature is
not below 250oF because lower temperatures may not generate sufficient heat to soften and liquefy the
tack coat enough to saturate the overlying paving fabric to create a well-bonded interlayer that will be a
moisture barrier and provide stress absorbing benefits (Button and Lytton 2007). However, over the last
decade, there has been a focus on more sustainable asphalt pavements. One sustainability effort was to
reduce the temperature at which asphalt is produced and compacted, which has led to the development
of warm mix asphalt (WMA). In contrast with HMA, WMA is produced at temperatures that are 50 to
100oF lower than HMA. The development and use of WMA in the US and around the world has grown
rapidly in recent years and WMA is becoming commonplace in asphalt pavement construction.
Because of this wide use of WMA, a need was identified to gain an understanding of how paving
fabric interlayers would perform when using a WMA overlay instead of an HMA overlay, which is
typically placed and compacted at greater than 300oF. The primary concern with the use of a paving
fabric interlayer with a WMA overlay was whether the temperature of the overlay would be sufficient to
enable the binder tack coat to fully saturate the paving fabric and sufficiently bond the existing
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pavement with the new overlay. The objective of this study was to investigate the impacts of lower
compaction temperatures used for warm mix asphalt (WMA) construction on paving fabric interlayers.
Specifically, this study aimed to identify a minimum threshold compaction temperature at which the
paving fabric interlayer system will perform as intended.

EXPERIMENTAL MATERIALS AND METHODS
The objective of this study was accomplished using a two phase laboratory experimental plan as
illustrated in Figures 2 and 3.
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FIGURE 2. Flow chart of the experimental plan for Phase 1 of the study.
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FIGURE 3. Flow chart of the experimental plan for Phase 2 of the study.

Throughout the course of these two phases, a single paving fabric (Petromat 4598), which meets
the requirements of AASHTO M288, was used along with four different binder grades (PG 58-28, PG 6422, PG 67-22, and PG 76-22) for the tack coat. The properties of the paving fabric and binders are
summarized in Tables 1 and 2, respectively.

TABLE 1. Properties of the Paving Fabric (Propex 2011) (AASHTO M288)
Property
Material
Mass/Unit Area (ASTM D5261)
Grab Tensile Strength (ASTM D4632)
Grab Elongation (ASTM D4632)
Asphalt Retention (ASTM D6140)
Melting Point (ASTM D276)
UV Resistance % Retained at 150 hours (ASTM D4355)
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Value
Nonwoven Polypropylene
4.1 oz/yd2
101 lbs
50%
0.20 gal/yd2
320oF
70%

TABLE 2. Unaged Properties of Binders Used as Tack Coats
Viscosity (Pa·s)
at 200oF (93oC)
at 225oF (107oC)
at 250oF (121oC)
at 275oF (135oC)
at 300oF (149oC)
G*/sin (kPa)
at 58oC
at 64oC
at 70oC
at 76oC
at 82oC
DSR Failure Temp (oC)

PG 58-28

PG 64-22

PG 67-22

PG 76-22

5.279
1.987
0.605
0.431
0.153

7.283
2.579
0.750
0.504
0.126

10.987
3.596
1.009
0.635
0.107

*
14.300
3.929
2.045
0.790

1.803
0.876
**
**
**
62.9

**
1.359
0.629
**
**
66.4

**
1.950
0.946
**
**
69.5

**
**
**
1.592
0.901
80.9

*Viscosity was too high to test with available equipment.
**G*/sin was not tested at this temperature.

Phase 1: Influence of Overlay Temperature on the Uptake of Tack Coat into the Paving Fabric
The primary goal of Phase 1 was to determine the influence of overlay temperature on the
uptake of the tack coat through the paving fabric. This was accomplished using a melt-through test
procedure described by Smith (1984) and Marienfeld and Baker (n.d.) and illustrated in Figure 4. In this
procedure a 4-in square by 3.5-in tall block cut from a normal weight concrete masonry unit was used to
simulate an existing pavement substrate that would receive the paving fabric interlayer and overlay.
This base block was conditioned at 50oF for a minimum of two hours after the internal temperature
reached 50oF. The interlayer consisted of a binder tack coat and a paving fabric. The binder was heated
until sufficiently fluid, but not above 275oF and then evenly spread on a 4-in. square piece of aluminum
flashing at a rate of 0.20 gal/yd2. It should be noted that the recommended tack coat application for
paving fabric interlayers is 0.25 gal/yd2 (Marienfeld and Baker 1999), however, the rate was reduced for
this procedure due to the non-absorptive nature of the aluminum flashing as recommended by Smith
(1984). After the tack was prepared, it was also conditioned at 50oF for at least 2 hours prior to
application of the overlay. An ambient temperature of 50oF was selected for this research to simulate
construction at or near the lowest allowable ambient temperature for the use of a paving fabric
interlayer in asphalt pavement construction as recommended by the fabric manufacturers. The 50oF is
also a common lower limit for asphalt paving in several states in the US.
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FIGURE 4. Schematic and photo of the melt-through test set up.

To construct the interlayer for the melt-through test, a 4-in square by 1.5 in thick block cut from
a normal weight concrete masonry unit was used to simulate the overlay. Masonry units were chosen
as the test pavement and overlay to provide consistent, uniform surfaces that could be compared
between the different test set ups. This overlay block was heated to the appropriate overlay compaction
temperature for at least two hours after the internal temperature reached the desired compaction
temperature. The interlayer was assembled by placing the 50oF base block on the bottom platen of a 10
kip universal testing machine (UTM). The aluminum sheet containing the tack coat was immediately
placed on the base block followed by a 4-in square piece of paving fabric (placed fuzzy side down). The
fabric was covered with a 4-in square piece of a white indicator paper cut from a Superpave gyratory
compaction disc to be used as an indicator to quantify the degree to which the tack coat saturated the
fabric. The indicator paper was then covered with a clean 4-in square piece of aluminum flashing. All of
the components of a melt-thru test specimen are included in Figure 5. The final step was to place the
overlay block (heated to the desired compaction temperature) on top of the assembly and apply a
compaction pressure of 115 psi (load of 1840 lbs) using the UTM. As indicated in Figure 2, one, three,
and five applications of the 115 psi compaction pressure were evaluated at each compaction
temperature for each tack coat to simulate multiple roller passes during construction of the overlay in
the field. The 115 psi compaction pressure was applied for 3 seconds at a time and there was
approximately 10 seconds between compaction applications.
Immediately following the final compaction application, the composite specimen was placed in
an environmental chamber maintained at 50oF until the internal temperature of the base and overlay
blocks reached 50oF. After the overlay cooled to 50oF, the specimen was disassembled and the
interlayer (tack sheet, fabric, and indicator paper) was placed in an oven for a few minutes to soften the
binder just enough that the indicator paper could be peeled off of the paving fabric for analysis.
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FIGURE 5. Photos of each component of a melt-through specimen.

To quantify the degree to which the tack coat saturated the paving fabric, the indicator paper
was scanned at a resolution of 600 dpi using a document scanner. The image was cropped and further
cleaned so that any pixels would either be black (tack) or white (no tack). To quantify the areal coverage
of the tack on the indicator paper, the number of black pixels was found using Matlab and then divided
by the total number of pixels in the total area of the 4-in square indicator paper.

Phase 2: Effect of Overlay Compaction Temperature on the Interface Shear Strength of
Paving Fabric Interlayers
In this second phase of the research, the objective was to determine how the overlay temperature
affects the interlayer shear strength of a laboratory prepared asphalt concrete composite having a
geotextile interlayer. Base specimens having a diameter of 150 mm (5.91-in) and a thickness of 75 mm
(2.95-in) were prepared by compacting a 9.5 mm asphalt mixture using a Superpave gyratory
compactor. This mix met the requirements of a SCDOT Surface Type C mix (SCDOT 2011) and the job
mix formula is summarized in Table 3. The asphalt mix was produced at an asphalt plant, sampled, and
transported to the research lab where it was reheated to compact the base specimens. The air void
content of each base specimen was controlled to be 4 ± 1%.
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TABLE 3 Job Mix Formula for the Asphalt Mix Used in the Composite Specimens
Gradation (% Passing)
¾-in
½-in
⅜-in
No. 4
No. 8
No. 30
No. 100
No. 200
Binder
Grade
Content
Other

100
99
97
69
51
33
10
4
PG 64-22
6.2%
Contains 1% hydrated lime

To create the composite specimen with the paving fabric interlayer, the tack coat was uniformly
applied to a base specimen at a rate of 0.25 gal/yd2 and then the specimen was conditioned at 50oF in
the Superpave gyratory mold for two hours prior to placement of the overlay. Once again, 50oF was
selected to evaluate the lower limit of recommended ambient temperatures for asphalt paving in many
states in the US. The overlay mixture was mixed in the lab using the same job mix formula as the base
specimen (Table 3) with one minor alteration. As the goal of the research was to evaluate the influence
of warm mix asphalt overlays, which are produced and compacted at lower temperatures than HMA,
the overlay mix was produced using a WMA additive (Evotherm™ 3G). The Evotherm™ 3G additive was
added to the binder at a rate of 0.5% in accordance with the manufacturer’s recommendations (MWV
2008). The treated binder was mixed with the heated aggregate at a target mixing temperature of 280oF
using a bucket mixer. The mix was then conditioned in an oven heated to the desired compaction
temperature for two hours prior to compaction. Before the overlay mix was applied to the base
specimen, a 150 mm (5.91-in) diameter paving fabric specimen was placed on the tack coat and the
specimen in the Superave gyratory compactor mold. The loose overlay mix was placed in the mold over
the base specimen with the tack and paving fabric and the overlay was compacted to a height of 38 mm
(1.5-in) with the gyratory compactor then immediately removed from the mold and placed in the
environmental chamber to cool at an ambient temperature of 50oF. The target air void content of the
overlays was 7 ± 1%. Figure 6 includes photos of the individual components used to create an overlay
specimen.

7

FIGURE 6. Photos of the components of the composite specimen preparation.
The composite specimens were conditioned at 50oF until approximately 24 hours prior to testing
when they were conditioned at the lab temperature of 77 ± 1.8oF (25 ± 1oC) prior to testing the
interlayer shear strength (ISS) to assess the bond between the base specimen and the overlay with the
geotextile interlayer. The ISS was measured using the procedure outlined in NCHRP Report 712 as a
guide (Mohammad et al. 2012). The 150 mm (5.91-in) diameter specimens were tested using the shear
fixture shown in Figure 7. The load was applied with a controlled crosshead movement of 0.1 in/min
and no confinement pressure was applied to the specimens. A typical shear stress vs. displacement
curve is shown in Figure 8. Following the test, the ISS and k-modulus was calculated for each specimen
using equations 1 and 2, respectively.

FIGURE 7. Photo of the interlayer shear strength test fixture.
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FIGURE 8. Typical stress vs. displacement curve from the interlayer shear strength test.

(1)
where,
ISS =
Pult =
D=

interlayer shear strength
maximum load
specimen diameter

(2)
where,
k=
ISS =
d=

interlayer tangential modulus
interlayer shear strength
displacement at Pult

The results from both phases of the research were analyzed to determine statistical differences
between treatments using a Student’s t-test to compare the sample means at a level of significance of
95% ( = 0.05).
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RESULTS AND DISCUSSION
Phase 1: Influence of Overlay Temperature on the Uptake of Tack Coat into the Paving Fabric
The results of the melt-through test indicate that the saturation of the paving fabric by the binder in the
interlayer is affected by the temperature of the overlay and the amount of compaction effort applied to
the overlay as seen in the photos of the indicator paper specimens in Figures 9 through 12. The area of
tack coverage results are presented in Figure 13.
Effect of Overlay Block Temperature
For all four binders evaluated as tack coat materials, the area of tack coat coverage on the indicator
paper increased with the temperature of the overlay block. The results of the statistical analysis with
respect to the effect of the temperature of the overlay block revealed that the area of coverage leveled
off at 275oF and was statistically similar at 275 and 300oF for all binders at each compaction effort. In
most cases the area of coverage was similar for the overlay block temperatures of 250 and 275oF. It
should be noted that because only one specimen was tested for each temperature and compaction
effort for the PG 76-22 binder, it was not possible to conduct a statistical analysis. However, the trends
for the PG 76-22 binder were similar to the other binders.
Effect of Compaction Effort
The effect of compaction effort is also summarized in Figure 13. The results indicate that the amount of
compaction effort does have an impact on the area of coverage in the melt-through test for each binder
as the area of coverage generally increased with the number of applications of the 115 psi compaction
pressure. This effect was more pronounced at lower overlay temperatures and diminished as the
overlay temperature approached 275oF. In all but two cases (PG 64-22 at 200oF and PG 67-22 at 300oF),
there was no significant difference in the area of coverage for three or five compactions. However,
there were four cases where the results of one compaction application were significantly different than
at three compactions and seven cases when the results of one and five compaction applications were
different from each other. Although not included in the statistical analysis, the PG 76-22 binder tack
coat followed a similar trend with respect to the effect of compaction effort on the saturation of the
paving fabric.
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FIGURE 9. Sample images of indicator paper from the melt-through test for the PG 58-28 binder.
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FIGURE 10. Sample images of indicator paper from the melt-through test for the PG 64-22 binder.
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FIGURE 11. Sample images of indicator paper from the melt-through test for the PG 70-22 binder.
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FIGURE 12. Images of indicator paper from the melt-through test for the PG 76-22 binder.
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FIGURE 13. Tack coat coverage area from melt-through test for (a) PG 58-28, (b) PG 64-22, (c) PG 67-22,
and (d) PG 76-22 binders.
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Effect of Binder Grade
In addition to overlay temperature and compaction effort, the grade of the binder used for the tack coat
also had an effect on the results of the melt-through test as illustrated in Figure 14. In general, a softer
binder grade (i.e., lower high temperature stiffness) resulted in a greater area of coverage at a given
overlay temperature than a stiffer binder in the melt-through test. For example, the PG 58-28 binder,
which has the lowest stiffness and viscosity of the binders evaluated, generally exhibited the greatest
area of coverage. This effect was more pronounced at lower overlay temperatures and less so as the
overlay temperature approached 275oF where the results generally leveled off for all binders. The
results of the statistical analysis of the effect of binder grade indicated that the coverage area for all
three binders were similar at 275 and 300oF for one and three compaction applications. When the
compaction effort was increased to five applications, all binders performed similarly across the range of
overlay temperatures (200 to 300oF) with only two exceptions (PG 67-22 had lower coverage at 225 and
300oF). While not included in the statistical analysis due to limited sample size, the PG 76-22 generally
had lower coverage area than the other binders across the range of overlay temperatures evaluated.
The effect of the binder grade on the degree of saturation of the geotextile as quantified by the
area of coverage from the melt-through test can be explained by the viscosity of the binders across the
range of overlay temperatures included in the study. The viscosity of an asphalt binder is temperature
dependent—as the temperature of the binder increases, the viscosity decreases as shown in Table 2 and
Figure 15 for the binders included in this study. The relationship between the binder viscosity and the
respective coverage area from the melt-through test is presented in Figure 16, which shows a strong
correlation between the two. This analysis indicates that it is not necessarily the binder grade, but
rather the viscosity of the binder that is the controlling factor in the melt-through test. Therefore, any
binder grade can theoretically perform similarly to another in the melt-through test as long as the
overlay temperature is adjusted to result in similar viscosities for the different binders.
The results in Figure 16 also illustrate the effect of compaction effort on the degree to which the
tack coat saturates through the paving fabric. As previously explained, at higher temperatures, when
the binder viscosity is very low, there is little effect of compaction effort. However, as the binder
viscosity increases (as with a reduction in temperature), the influence of compaction effort is evident.
As the binder viscosity increases, it is necessary to apply greater compaction effort (heavier roller, more
roller passes, lower roller speed, increased vibration frequency or amplitude, or a combination of some
of these variables) to achieve the same degree of saturation of the geotextile within the interlayer.
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FIGURE 14. Tack coat coverage area from melt-through test for (a) 1 compaction application, (b) 3
compaction applications, and (c) 5 compaction applications.
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Phase 2: Effect of Binder Grade and Overlay Compaction Temperature on the Interlayer Shear
Strength of Paving Fabric Interlayers
The results of the interlayer shear tests are presented in Figure 17. Based on the data analysis, the most
visible effect is that of the binder grade on both the interlayer shear strength (ISS) and the interlayer
tangential modulus (k-modulus) where there is a general trend of increasing ISS and k-modulus as the
binder grade increases from PG 58-28 to PG 67-22. However, the statistical analysis only shows
significant differences in the ISS between the PG 58-28 and PG 67-22 binders at 225, 250, and 300oF,
while the PG 64-22 and PG 67-22 binders resulted in similar ISS values over the temperature range
(except for 225oF). The k-modulus values were similar for all binders across the overlay temperature
range with the exception that the modulus was significantly lower for the PG 58-28 at 250oF compared
to the other binders. The reason for the lack of statistical significance in the results is due to the
variability in the ISS test results as exhibited by the error bars in Figure 17 which show one standard
deviation from the mean value.
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FIGURE 17. Interlayer shear test results for different binders (a) interlayer shear strength and (b) kmodulus. Error bars show one standard deviation from the mean.

The general trend of higher ISS and k-value with binders having a higher performance grade can
be explained by comparing the elastic portion of the complex shear modulus (or G*/sin) of the
different binders. The G*/sin value of an asphalt binder is used as a predictor of the rutting resistance
of a binder as it is a measure of the binder’s stiffness, or resistance to shear, at high temperatures. The
higher PG temperature of a binder indicates a higher resistance to shear (higher G*/sin) as shown in
the binder properties in Table 2. Based on the comparison of the G*/sin of the three binders evaluated
as tack coat materials for interlayer shear testing, the trend of increasing ISS and k-modulus with
increasing binder grade (or G*/sin) is due to the higher shear modulus of the higher grade binders at a
given temperature.
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Gyrations

The results presented in Figure 17 also indicate that there is very limited effect, if any, of the
overlay temperature on the results of the ISS and k-modulus of the composites with the interlayer.
While this may seem to be counterintuitive, it can be explained by analyzing Figure 18, which presents
the number of gyrations required to compact the overlay to the required thickness (1.5-in) and air void
content (7 ± 1%). As the results in Figure 18 indicate, greater compaction effort (number of gyrations)
was required to compact the overlay to the specifications as the temperature of the overlay decreased
from 300 to 200oF. As an asphalt mixture cools, the viscosity of the binder in the mix increases, making
it more difficult to compact, thereby requiring greater compaction effort to achieve the desired
thickness and density. The greater compaction effort at lower temperatures appears to have
compensated for the increase in the viscosity of the binder tack coat due to the reduced temperature of
the overlay, which is consistent with the results from the melt-through testing in Phase 1.
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FIGURE 18. Number of gyrations of the Superpave gyratory compactor required to compact the overlay
to a height of 1.5-in and 7 ± 1% air voids.
Even though a warm mix additive was used in the overlay mixtures to allow for compaction at
the low temperatures evaluated in this study, lower mix temperatures will still require additional
compaction effort compared to higher compaction temperatures. Additionally, warm mix asphalt
temperatures are typically in the range of 50oF lower than traditional hot mix asphalt temperatures,
therefore, the lower temperatures used in this study are lower than would typically be seen with even a
warm mix asphalt. In fact, the lowest compaction temperature recommended by the manufacturer of
the Evotherm™ warm mix asphalt technology used in this study is 250oF.
The final observation from the interlayer shear test was that the paving fabric was fully
saturated for all of the specimens and it was evident that bonding did occur between the overlay and
the base specimen. These findings were based on visual observation of every specimen that was tested
and were consistent for all binder grades evaluated as tack coat materials. Based on this visual
investigation, it was noted that after failure, the paving fabric remained mostly bonded to the base
portion of the specimen when the overlay temperature was 275 and 300oF. When the overlay
temperature was 200 and 225oF, the paving fabric remained mostly bonded to the overlay portion after
failure. The results were mixed for a compaction temperature of 250oF where the paving fabrics peeled
from both the base and overlay pavements. Photos of sample failed specimens are included in Figure
19.
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(a)

(b)

FIGURE 19. Photos of failed specimens showing the saturation of the paving fabric in the interlayer for
specimens made with PG 64-22 tack coat at a compaction temperature of (a) 275oF and (b) 225oF.

In addition to the geosynthetic interlayer specimens, two sets of overlay specimens were
prepared with a conventional tack coat using an HFMS-1 emulsion. The specimens were prepared in the
same manner as the interlayer specimens, but the emulsion was used for the tack coat instead of the
straight binder and no geotextile was included. The overlay was compacted at 300oF. The emulsion was
applied at a rate of 0.05 and 0.10 gal/yd2 (approximately 0.03 and 0.06 gal/yd2 residual binder,
respectively) in accordance with typical tack application rates. The average ISS was measured to be 73
and 77 psi for the 0.05 and 0.10 gal/yd2 application rates, respectively. While these values are
significantly higher than the ISS values for the geotextile interlayers, they cannot be fairly compared to
each other because of the thickness of the interlayer itself, which essentially acts as a separator
between the two layers of asphalt thus minimizing any contribution of friction and stone interlock on
the shear strength of the interlayer.

CONCLUSIONS
The objective of this study was to conduct a laboratory study to assess the feasibility of using paving
fabric interlayers with warm mix asphalt overlays. The study was conducted to determine if the lower
compaction temperatures used for warm mix asphalt would be sufficient to cause the binder tack coat
to saturate the paving fabric and bond the existing pavement with the overlay. The study was
conducted in two phases with the goal of Phase 1 being to quantify the degree of paving fabric
saturation using a melt-through test over a range of overlay compaction temperatures (200 to 300oF) for
four different grades of binder (PG 58-28, PG 64-22, PG 67-22, and PG 76-22). In Phase 2, the goal was
to prepare composite asphalt concrete specimens containing a paving fabric interlayer and evaluate the
bond strength of the overlay to the substrate pavement. The overlays in this phase were compacted
over the same temperature range as Phase 1 and three of the binders (PG 58-28, PG 64-22, and PG 6722) were also evaluated as tack coats. The bond strength was evaluated using an interlayer shear test.
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Based on the results of this laboratory study, the following conclusions can be made about the
use of paving fabric interlayers with warm mix asphalt overlays.


The saturation of the paving fabric in an interlayer system is dependent on multiple factors:
Temperature of the overlay, compaction effort used to compact the overlay, and the grade of
binder used for the tack coat.


The temperature of an asphalt overlay does have an effect on the degree of saturation
of the paving fabric in an interlayer system. The movement of the binder tack coat into
the paving fabric is impacted by the viscosity of the binder and the viscosity is
temperature dependent. Therefore, the higher temperature of an overlay heats the
tack coat reducing the binder’s viscosity thus increasing its ability to be drawn up into
and through the paving fabric.



The amount of compaction effort used to compact an asphalt overlay on top of a
geosynthetic interlayer has an effect on the degree of saturation of the paving fabric,
especially at lower overlay temperatures. At lower temperatures, a higher compaction
effort is necessary to force the more viscous binder up into and through the paving
fabric and promote adhesion to the overlay.



The grade of the binder used for the tack coat has an effect on the saturation of the
paving fabric in the interlayer due to the binder viscosity. As the high temperature
performance grade of a binder increases, the viscosity of the binder typically increases
as well. Therefore, a higher grade binder will typically need to be heated to a higher
temperature to achieve a low enough viscosity to promote the saturation of the paving
fabric. Alternatively, a higher grade binder will require greater compaction effort at a
lower temperature to ensure saturation. While not evaluated in this study, it is
hypothesized that this conclusion may also apply to the residual binder in an asphalt
emulsion. However, in the case of an emulsion, it is necessary to ensure that the proper
residual binder rate of (0.25 gal/yd2) remains on the pavement after evaporation of the
water phase of the emulsion.



The shear strength of the interlayer composites evaluated in this study was most affected by the
binder grade used for the tack coat. Due to the high application rate of the tack coat (0.25
gal/yd2) recommended to fully saturate the paving fabric and ensure sufficient bond between
the overlay and the substrate, the complex shear modulus of the binder (G*/sin) plays a
significant role in the shear strength of the interlayer. At a given temperature, a stiffer (higher
performance grade) binder will create an interlayer with a higher shear strength than a softer
(or lower performance grade) binder.



The overlay temperature did not have an effect on the interlayer shear strength of the
composite specimens in this study, which was mainly due to the fact that at lower
temperatures, greater compaction effort was required to compact the overlay to the required
thickness and density. The increased compaction effort offset the effect of the lower overlay
temperatures.
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RECOMMENDATIONS
The results of this research have provided some necessary insight on the construction of
geosynthetic interlayers using warm mix asphalt overlays. The following recommendations have been
formulated based on the results and conclusions of this study.
 It is recommended that the compaction temperature of an asphalt overlay be limited to a
minimum of 250oF when conventional interlayer construction practices are implemented. This
temperature will most likely limit the need for additional compaction effort to thoroughly
saturate the paving fabric.


In applications where the overlay temperature is lower, or for surface treatment applications
where no additional heat is applied (e.g., chip seals), additional measures may need to be
employed, such as rolling the paving fabric with a rubber tire roller, to fully saturate the paving
fabric before placing the overlay or surface treatment.



While not highly recommended by paving fabric manufacturers, asphalt emulsions are
sometimes used to construct geosynthetic interlayers. With this in mind, it is recommended to
study the how these interlayer systems perform when made with an asphalt emulsion tack coat
instead of a straight asphalt binder tack coat.



It is highly recommended that a field study be conducted to verify these laboratory results. The
field study should include the same factors investigated in this study (overlay temperature,
compaction effort, and tack material).
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