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This study presents an experimental investigation of the interface behaviors of recycled asphalt pavement (RAP) reinforced with
biaxial geogrid. A series of direct shear tests were conducted on compacted RAP specimens with or without geogrid under different
normal stresses (50, 75, and 100 kPa) and test temperatures (0, 20, and 35°C) using an improved temperature-controlled direct
shear apparatus. The effect of test temperature on interface shear strength and strength parameters was systematically examined.
Test results showed that shear stress versus shear displacement curves of RAP specimens with or without geogrid show strain-
softening characteristics. Under the same normal stress, the curve of the reinforced RAP sample with a high temperature is always
below that with a low temperature, which indicates the test temperature has an adverse effect on the strength of the reinforced RAP
sample. The shear strength consistently increases linearly with the increase of applied normal stress for all RAP samples. The shear
strength with geogrid is greater than pure RAP under a given test temperature and normal stress. The shear strength of RAP
samples at lower test temperatures is higher than that at a higher temperature. Both apparent adhesion intercept of RAP-geogrid
and cohesion of RAP show a decreasing trend with the increase of the test temperature and tend to be stable with increasing
temperature. Both the interface friction angle of RAP-geogrid and the internal friction angle of RAP slightly decrease with the
increase of test temperature. For RAP-geogrid, the value of the apparent adhesion intercept is higher than that for sand and gravel
with geosynthetics. The interface friction angle is close to that of sand and gravel with geosynthetics. Therefore, RAP material can
be well used as alternative backfill materials in lieu of natural aggregates such as gravel and sand in geotechnical applications.

1. Introduction

Recycled materials are increasingly used as an alternative
source of aggregates to promote sustainable construction
practices. The beneficial use of recycled materials not only
reduces the consumption of energy and natural resources but
also decreases emissions of greenhouse gases associated with
mining, production, and transport of conventional construc-
tion aggregates [1–4]. Recycled asphalt pavement (RAP) is
produced by removing and reprocessing existing asphalt pave-
ments. Approximately 790 million tons of RAP are produced
annually in China [5]. The frequency of beneficial use of RAP
in China, however, is only about 30%, which is much lower
than 80% in the United States and other countries [5], indicat-
ing that the beneficial use of RAP has great potential. RAP is
most commonly used as a substitute for virgin aggregate or

virgin asphalt binder in asphalt paving [6, 7] but may also be
used as granular base or subbase material, stabilized base aggre-
gate, and embankment or structural backfill material in geo-
technical applications [8–14].

Unlike conventional materials, the asphalt binder coating
on RAP particles increases the material’s compressibility and
may lead to excessive long-term deformations under sustained
deviator stresses present in embankments and retained fills
[15, 16]. Creep for soils and aggregates is the accumulation
of time-dependent shear strain under sustained shear stress
that is controlled by the viscosity of the material structure
[17–20]. Since the viscosity of asphalt binder is temperature-
sensitive [21], temperature changes expected in field applica-
tions may also affect the creep characteristics and performance
of RAP as an alternative construction material. Soleimanbeigi
et al. [16] reported results from laboratory tests showing that
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higher temperatures increased the compressibility of RAP. Yin
et al. [3] investigated the effects of elevated temperatures on
the creep behavior of compacted RAP specimens through
temperature-controlled triaxial compression tests at sustained
deviator stresses and characterized the creep of compacted
RAP at elevated temperatures. Therefore, the influence of tem-
perature on RAPmaterial cannot be ignored. Besides, an effec-
tive way to alleviate the creep deformation of RAP is to add
geosynthetics such as geomembrane, geotextile, and geogrid
[22, 23]. Thakur et al. [22] found that the restriction of geogrid
can increase the rigidity of RAP material and also reduce its
creep deformation. Soleimanbeigi et al. [23] evaluated the
mechanical and hydraulic properties of RAP as backfill rein-
forced with woven and nonwoven geotextiles and uniaxial and
biaxial geogrids in mechanically stabilized earth walls. Results
of interface direct shear tests showed that the interface friction
angle is the biggest for RAP-biaxial geogrid [23].

It should be noted that the previous research suggested
that increasing compaction temperature notably increases
the shear strength of compacted RAP [3, 16]. For unrein-
forced compacted RAP, increasing compaction temperature
densifies the specimen and increases the particle contact
surfaces, thus increasing the shear strength [16]. Moreover,
for geosynthetics-reinforced compacted RAP, densifying
RAP specimens at elevated compaction temperatures may
not necessarily increase the interface friction between RAP
particles and geosynthetics [23]. Noted that existing studies
mainly focused on the impact of compaction temperature.
The effect of temperature during the testing period, however,
has not been well understood, especially for interface char-
acteristics between compacted RAP and geosynthetics. This
study aims at investigating the effect of experimental tem-
perature on the interface shear behavior of RAP-geosyn-
thetics. A series of direct shear tests were carried out on
RAP-geosynthetics under different experimental tempera-
tures to study the interface strength and friction parameters
of reinforced RAP. The interfacial shear tests of reinforced
RAP samples under different normal stresses were con-
ducted at various experimental temperatures using the
improved temperature-controlled strain type direct shear
instrument, and the results were compared with those of
pure RAP samples. The influence of test temperature on
interface shear strength and friction characteristics of RAP-
geogrid were evaluated.

2. Materials and Methods

2.1. Materials

2.1.1. RAP. A representative bulk sample of granular RAP
was obtained from a local road maintenance company in
Zhenjiang, China. The asphalt binder content of the material
obtained per ASTM [24] was 4.2% by weight, which is within
the typical 3%–7% for RAP [10, 25]. Visual observation indi-
cated that the majority of the RAP particles were coated with
asphalt binder (Figure 1). The grain-size distribution retain
of the RAP (Figure 2) obtained per ASTM [24] retain indi-
cated that the RAP sample was classified as well-graded sand
(SW) according to the unified soil classification system

(USCS). Based on the grain size distribution curve, the
coefficient of curvature (Cc= 1.28), coefficient of uniformity
(Cu= 7.84), and the effective sizes (d10= 0.61mm, d30= 1.93,
and d60= 4.78) can be obtained, and it is classified as well
graded RAP. The specific gravity (Gs) of the RAP solids
(from ASTM [26], retain Method B) was 2.42, which is within
the typical range of 2.2–2.56 for RAP [25]. The specific gravity
of RAP is lower than that of natural aggregates (2.65–2.70) and
is attributed to the material’s asphalt binder coating. Figure 3
shows the compaction curve of the RAP sample obtained using
standard Proctor effort per ASTM [27], retain indicating
the optimum water content (wopt) of 5.1% and maximum
dry density (ρdmax) of 1.88 g/cm

3. These values are also within
the range of values reported for different sources of RAP [25].

2.1.2. Geogrids. The geogrid used in this paper was polypropyl-
ene biaxial geogrid, with a net mesh size of 20mm× 20mm, rib
width of 2.2mm, thickness of 0.09mm, and joint thickness of
2.2mm. Its mechanical performance indexes are shown in
Table 1. The reason of selecting the biaxial geogrid is because
the biaxial geogrid exhibited a higher interface friction angle
than that of the uniaxial geogrid [23].

FIGURE 1: Photograph of RAP particles.
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FIGURE 2: Grain size distribution curve.
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2.2. Methods

2.2.1. Specimen Preparation. Before the test, the RAP sample
was prepared at wopt= 5.1% and put into a closed container,
and stored in an oven at 50°C for 12 hr. A thermometer was
embedded in the RAP sample to ensure that its temperature
reached the preset compaction temperature of 50°C. The
selection of 50°C is due to the fact that previous studies
have shown that increasing compaction temperature will
densify the specimen and increase the particle contact sur-
faces, thus increasing the shear strength [16]. Other studies
also show similar results of RAP samples with the maximum
strength at the compaction temperature of 50°C [23, 28]. For
the case without geogrid, weigh a certain mass of RAP from
the oven and directly place it into a direct shear box (upper
and lower box in Figure 4) for compaction with four layers.
The inner square size of the upper or lower box is designed as
100mm× 100mm and the height is 25mm. Each specimen
was compacted to obtain the target wopt and 95% ρdmax in the
shear box to achieve an identical initial state. Compaction
was performed in four layers by a manual hammer to achieve
the target density. For the case with geogrid, compaction was
first conducted in two layers to fill the lower shear box; then,
the geogrid was fixed between the upper and lower shear
boxes. The compaction was continued with two layers to
fill the upper box.

2.2.2. Direct Shear Tests (DSTs). DSTs were conducted on
RAP samples compacted at room temperature in themodified
shear box (with a square inner size of 100mm× 100mm)
by conventional strain-controlled direct shear apparatus, as

shown in Figure 4. The height is 25mm for both upper and
lower shear boxes. Table 2 shows the details of the testing
program for compacted RAP specimens at 50°C with or with-
out geogrid and direct sheared at different experimental tem-
peratures (i.e., T= 0, 20, and 35°C) and normal stresses (i.e.,
σ= 50, 75, and 100 kPa). The reason of selecting different
experimental temperatures is to reflect the representative
temperature at different seasons. After compaction of the
RAP sample with or without geogrid, the normal stress (i.e.,
σ= 50, 75, and 100 kPa) was applied to each specimen. The
vertical compression of each specimen was recorded after
each normal stress was applied. The direct test was thereafter
run at a shearing rate of 1mm/min [29] retain. The horizontal
displacements were recorded by a linear variable differential
transformer placed outside of the upper half of the shear box.

To realize the test temperature (i.e., T= 0, 35°C) other
than room temperature (20°C), a self-made thermal insula-
tion device was used with a main iron box with thermal
insulation cotton (Figure 5(a)) and wrapped with the poly-
imide electric thermal film arranged on the four inner walls
of the iron box to realize the heating function (Figure 5(a))
or mounted the XD-148 type refrigerator (Figure 5(b)) on
the top of the iron box to realize the cooling function. The
XH-W2403 type digital time and temperature controller
(Figure 5(c)) was connected to automatically control the
on–off of the heating and cooling device to maintain the
direct shear test temperature within Æ1°C.

3. Results and Discussion

Figure 6 shows the relationship curves between shear stress
and shear displacement of reinforced and unreinforced RAP
samples under different normal stress obtained through
direct shear tests, where Figures 6(a), 6(b), and 6(c), respec-
tively, represent the test results under different conditions at
0, 20, and 35°C. On the whole, unreinforced RAP and rein-
forced RAP samples are similar to traditional coarse-grained
soils, showing a consistent trend with significant peak shear
stress and strain-softening characteristics. The peak shear
stress τf of each curve represents the shear strength of the
corresponding sample under the vertical load. After the peak
strength, the shear stress decreases gradually, which may be
caused by the slip between the geogrid ribs and RAP particles
at the shear boundary. It can be seen that the peak stress of
the reinforced RAP samples is higher than that of the unre-
inforced RAP samples under the same working conditions.
Taking Figure 6(a) as an example, when the normal stress
σ= 50, 75, and 100 kPa, the corresponding peak shear stres-
ses of the reinforced RAP sample are 94.3, 117.3, and
140.6 kPa, respectively. The corresponding peak shear stres-
ses of unreinforced RAP samples are 88.6, 115.2, and
135.6 kPa, respectively. These results indicate that the peak
shear stress of the reinforced RAP sample is improved com-
pared with the pure RAP sample. The possible reason is that
the interaction between geogrid and RAP particles in rein-
forced RAP samples is composed of friction resistance and
interlock resistance [23, 30]. The friction resistance is mainly
provided by the friction between the geogrid rib surfaces and
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FIGURE 3: Standard proctor compaction curve of RAP.

TABLE 1: Biaxial geogrid physical parameters.

Tensile
strength
(kN/m)

Elongation
rate (%)

Tensile force at
2% (kN/m)

Tensile force at 5%
strain (kN/m)

11.76 8.58 5.01 9.14
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RAP particles. The geogrid openings also provide significant
passive resistance at the interface between the geogrid ribs
and RAP. The interlock resistance is mainly generated across
the geogrid rib surfaces between RAP particles.

To evaluate the influence of test temperature on the
interface characteristics of reinforced RAP backfills, Figure 7
shows the variation of shear stress with shear displacement
for reinforced RAP samples at a given normal stress at three
different test temperatures (0, 20, and 35°C). It can be seen
that under the same normal stress, the curve of the rein-
forced RAP sample with a high temperature is always below
that with a low temperature. For example, as the normal
stress σ = 75 kPa, the peak stresses of geogrid-reinforced

RAP samples were 117.3 kPa at 0°C, 100.4 kPa at 20°C,
and 94.6 kPa at 35°C, respectively. It indicates that the test
temperature has an adverse effect on the strength of the
reinforced RAP sample, and the higher the test temperature,
the lower the strength of the reinforced RAP sample. The
main reason is that RAP material with asphalt binder is
sensitive to the change in temperature. With the increase
in temperature, asphalt will suffer heat softening, and its
viscosity gradually increases, which in turn reduces the
bond strength between the geogrid and RAP material as
well as between RAP particles decreases. Similar results
have also been reported by other researchers; for example,
Sudarsanan et al. [31] evaluated the influence of test

Normal load

Steel balls for bearing

Loading plate

Upper shear box

Lower shear box

Bracket

Shear load
Geogrid fixed

RAP specimen

FIGURE 4: Schematic diagram of direct shear apparatus.

TABLE 2: Direct shear testing program.

Items Compaction temperature T (°C) Test temperature T (°C) Normal stress σ (kPa)

RAP with geogrid 50 0, 20, 35 50, 75, 100
Unreinforced RAP 50 0, 20, 35 50, 75, 100

ðaÞ ðbÞ

Digital time and temperature controller

Stop setting Start setting

Stop Start 

ðcÞ
FIGURE 5: Photographs of thermal insulation device (a) iron box with thermal insulation cotton and polyimide electric thermal film, (b) XD-
148 refrigerator, and (c) XH-W2403 temperature controller.
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temperature on the bond strength of the asphalt layer
through experiments and found that when the temperature
increased from 10 to 30°C, the bond strength of asphalt layer
was significantly reduced by nearly 80%.

To further investigate the effect of test temperature on
shear strength τf of RAP samples, Figure 8 shows the variation
of shear strength with normal stress obtained from the direct
shear test on RAP samples at different test temperatures. It
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can be seen that the shear strength τf consistently increases
linearly with the increase of applied normal stress for all RAP
samples with or without geogrid at different test tempera-
tures. For comparison, test data from another study [23]

were collected and plotted in Figure 8. They conducted the
large-scale direct shear test for RAP with biaxial geogrid,
woven, and unwoven geotextiles at 22°C. A similar ascending
trend in shear strength with increasing applied normal stress

0

40

80

120

160

200

0 2 4 6 8 10

Sh
ea

r s
tr

es
s, 
 

(k
Pa

) 

Shear displacement (mm)

With geogrid—0°C
With geogrid—20°C
With geogrid—35°C

Without geogrid—0°C
Without geogrid—20°C
Without geogrid—35°C

 = 50 kPa

ðaÞ

0

40

80

120

160

200

0 2 4 6 8 10 12

Sh
ea

r s
tr

es
s, 
 

(k
Pa

) 
Shear displacement (mm)

With geogrid—0°C
With geogrid—20°C
With geogrid—35°C

Without geogrid—0°C
Without geogrid—20°C
Without geogrid—35°C

 = 75 kPa

ðbÞ

0

40

80

120

160

200

240

0 2 4 6 8 10 12

Sh
ea

r s
tr

es
s, 
 

(k
Pa

)

Shear displacement (mm)

With geogrid—0°C
With geogrid—20°C
With geogrid—35°C

Without geogrid—0°C
Without geogrid—20°C
Without geogrid—35°C

 = 100 kPa

ðcÞ
FIGURE 7: Variation of shear stress with shear displacement for reinforced RAP specimens at (a) 50 kPa, (b) 75 kPa, and (c) 100 kPa under
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can be observed. On the one hand, at the same normal stress,
the shear strength of the RAP specimenwith geogrid is greater
than that without geogrid under a given test temperature. For
example, when the normal stress is 50 kPa and the test tem-
perature of 35°C, the shear strength of the RAP specimen
without geogrid is 60.9 kPa, and it increases up to 77.1 after
adding geogrid at the interface, with an increment of 16.2 kPa
by 26.6%. This is because the presence of geogrid causes fric-
tion and interlock resistance between the geogrid and RAP,
which enhances the shear strength [23]. On the other hand,
the shear strength of RAP samples at lower test temperatures
is higher than that at a higher temperature. For example, as
the test temperature is 0°C, the values of shear strength of the
RAP specimen with geogrid under 50, 75, and 100 kPa are
94.2, 117.3, and 140.6 kPa, respectively. In contrast, as the test
temperature increases to 35°C, the corresponding shear
strengths decrease to 77.1, 94.6, and 120.8 kPa, with an aver-
age decrease of about 17.2%. This indicates that the increase in
test temperature exhibits an adverse effect on the develop-
ment of shear strength. The possible reason is that the asphalt
binder softens at high temperatures, resulting in a reduction
in the shear strength of RAP-geogrid.

Since the linear relations between τf and σ obtained for
pure RAP samples during the direct shear test, the Coulomb
equation can be used to determine the shear strength param-
eters of RAP, as shown in Equation (1).

τf ¼ cþ σ tanφ; ð1Þ

where τf is the shear strength of the RAP sample, σ is the
applied normal stress, and φ (internal friction angle) and c
(cohesion) are the strength parameters.

For RAP samples with geogrid fixed at the interface, the
Coulomb equation can also be used to determine the inter-
face shear strength parameters of RAP-geogrid, as shown in
Equation (2).

τ0f ¼ ca þ σ tan δ; ð2Þ

where τ0f is the shear strength of the RAP sample with geo-
grid, σ is the applied normal stress, and δ (interface friction
angle) and ca (apparent adhesion intercept) are the strength
parameters.

Figure 9 shows the change of ca or c obtained from
Equation (2) or Equation (1) as a function of test tempera-
ture T for RAP specimens with or without geogrid. It can
be seen that both ca or c shows a decreasing trend with the
increase of the test temperature and tends to be stable as
the temperature continues to increase. For example, when
the test temperature increases from 0 to 20°C, the apparent
adhesion intercept ca of the RAP-geogrid decreases from
47.8 to 35.8 kPa by 25.1%. While the test temperature
increases from 20 to 35°C, The value of ca of the RAP-
geogrid reduces from 35.8 to 31.9 kPa by 10.9%. This is
because the increase in test temperature leads to the soft-
ening of asphalt binder and reduces the bond strength of
asphalt coating at the interface of enhanced RAP. More-
over, the variation curve of apparent adhesion intercept ca
of RAP-geogrid versus temperature lies above the curve of
cohesion c versus temperature of pure RAP specimen. In
detail, as the test temperatures are 0, 20, and 35°C, the
values of ca are 42.6, 24.3, and 16.6 kPa, compared to the
higher values of c with 47.8, 35.8, and 31.9 kPa, respec-
tively. This is because of the interlock resistance between
the RAP particles and geogrid, which increases the cohe-
sion on the interface.

For a better description, the difference Δc= (ca − c)
between apparent adhesion intercept ca and the cohesion c
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for the RAP specimen at a given temperature can be
obtained. It can be found that Δc gradually increases with
increasing test temperature from 0 to 35°C. In detail, the
value of Δc increases from 5.2 kPa at 0°C to 15.3 kPa at
35°C. Since the test temperatures of 0 and 35°C are, respec-
tively, representative of the cold and hot seasons, the RAP-
geogrid at such temperatures will behave with different
properties. When simulating the representative temperature
in the cold season (0°C), the RAP sample can maintain
enough integrity because 0°C is the water’s freezing point,
regardless of whether it is reinforced with geogrid, leading to
a small Δc. In contrast, as the representative temperature in
the hot season (35°C), the advantages of geogrid are fully
reflected. Although the asphalt binder absorbs heat and soft-
ens, resulting in a reduction in viscosity, the geogrid inside
the reinforced RAP sample can still play a good role in
embedding, forming a certain interlock resistance at RAP-
geogrid interface, resulting in an increase of Δc.

Figure 10 shows the change of interface friction angle δ
or internal friction angle φ obtained from Equation (2) or
Equation (1) as a function of test temperature T for RAP
specimens with or without geogrid. It can be seen that both δ
and φ slightly decrease with the increase in test temperature.
For comparison, the large-scale direct shear test result for
RAP with biaxial geogrid was collected from Soleimanbeigi
et al. [23] were collected and plotted in Figure 10. A similar
slight decrease in interface friction angle with the test tem-
perature can be seen. The possible reason is that the increase
in temperature will slightly reduce the interface friction
between RAP and geogrid. For example, when the tempera-
ture rises from 0 to 35°C, the internal friction angle of pure
RAP specimen decreases from 42.6° to 41.5° by 2.6%, while
the interface friction angle of RAP—geogrid decreased from
42.9° to 41.0° by 4.4%. The main reason is that the increase
in temperature will weaken the friction and interlock resis-
tance at the interface of the RAP-geogrid.
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FIGURE 10: Variation of δ or φ with test temperature T for RAP specimens with or without geogrid.

TABLE 3: Comparison of interface shear strength parameters for various interface materials.

Geosynthetics—soil
Apparent adhesion
intercept ca (kPa)

Interface friction
angle δ (°)

Soil or RAP
cohesion c (kPa)

Soil or RAP internal
friction angle φ (°)

Reference

Biaxial geogrid-RAP 47.8 42.9 42.6 42.6 This study (0°C)
Biaxial geogrid-RAP 35.8 42.3 24.3 42.5 This study (20°C)
Biaxial geogrid-RAP 31.9 41.0 16.6 41.5 This study (35°C)
Biaxial geogrid-RAP 39 37 25 39 Soleimanbeigi et al. [23]
Woven geotextile-RAP 20 22 25 39 Soleimanbeigi et al. [23]
Nonwoven geotextile-RAP 25 20 25 39 Soleimanbeigi et al. [23]
Uniaxial geogrid-RAP 26 29 25 39 Soleimanbeigi et al. [23]
Biaxial geogrid-gravel 6.2 45.9 – – Liu et al. [32]
Uniaxial geogrid-sand 27.7 37.8 21.0 27.3 Zhou et al. [33]
Uniaxial geogrid-gravel sand 23.4 28 3.1 30 Xu [34]
Geotextile-sand – 37.3 – – [35]
Geotextile-sand – 40.96 – – Sayeed et al. [36]

Note: Part of the data from Soleimanbeigi et al. [23] was at compaction temperature of 50°C and test temperature of 22°C.
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Noted that the interface shear strength parameters, i.e.,
apparent adhesion intercept ca and interface friction angle δ
are two key parameters for the design of reinforced RAP
material as backfills, which can be used as alternative backfill
materials to replace natural aggregates such as gravel and
sand for geosynthetically reinforced mechanically stabilized
earth (MSE) walls. Therefore, to verify the feasibility of RAP-
geogrid, the shear strength parameters were compared with
the strength parameters of sand, gravel, and geosynthetics
interfaces used in traditional geotechnical engineering applica-
tions, as shown in Table 3. Compared with RAP-geosynthetics
at a compaction temperature of 50°C and test temperature of
22°C by Soleimanbeigi et al. [23], this study shows similar
results of RAP-geogrid at the same compaction temperature
and test temperature of 20°C. This study further evaluates the
effect of test temperatures on the interface strength parame-
ters. For RAP-geogrid, the value of apparent adhesion inter-
cept ranges from 31.9 to 47.8 kPa, which is higher than that for
sand and gravel with geosynthetics. The interface friction angle
ranges from 41.0° to 42.9°, which is close to that for sand and
gravel with geosynthetics. For pure RAP, the value of cohesion
ranges from 16.6 to 42.6 kPa, and the internal friction angle
ranges from 41.5° to 42.6°, both of which are higher than that
for sand and gravel, as shown in Table 3. Therefore, in terms of
strength, the RAP can be well used as alternative backfill mate-
rials in lieu of natural aggregates such as gravel and sand in
geotechnical applications.

4. Conclusions

In this study, a series of direct shear tests were conducted on
compacted RAP samples and RAP-geogrid at different tem-
peratures to investigate the influence of temperature on
interface behaviors between compacted RAP and geogrid.
The main conclusions are summarized as follows:

(1) Shear stress versus shear displacement curves of RAP
specimens with or without geogrid show strain-softening
characteristics. Under the same normal stress, the
curve of the reinforced RAP sample with a high tem-
perature is always below that with a low temperature,
indicating that the test temperature has an adverse
effect on the strength of the reinforced RAP sample.

(2) The shear strength consistently increases linearly
with the increase of applied normal stress for all
RAP samples. At the same normal stress, the shear
strength of the RAP specimen with geogrid is greater
than pure RAP under a given test temperature. The
shear strength of RAP samples at lower test tempera-
tures is higher than that at higher temperatures.

(3) Both apparent adhesion intercept and cohesion
show a decreasing trend with the increase of the
test temperature and tend to be stable as the tem-
perature continues to increase. Moreover, the varia-
tion curve of the apparent adhesion intercept of
RAP-geogrid versus temperature lies above the
curve of cohesion versus temperature of pure RAP
specimen. Both interface friction angle and internal

friction angle slightly decrease with the increase of
test temperature.

(4) For RAP-geogrid, the value of the apparent adhesion
intercept is higher than those for sand and gravel
with geosynthetics. The interface friction angle is
close to that of sand and gravel with geosynthetics.
For pure RAP, the values of cohesion and the internal
friction angle are higher than that for sand and
gravel. RAP can be well used as alternative backfill
materials in lieu of natural aggregates such as gravel
and sand in geotechnical applications such as geo-
synthetically reinforced MSE walls.

Note that the findings obtained in the present study are
based on one source of RAP with asphalt binder content of
4.2% in China. The general trends, however, are expected to
be similar if other sources of RAP are used. Further study is
needed to address the effect of temperature on creep behav-
ior at the interface of compacted RAP and geogrid.
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