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More
Min 100 than tensile in 25°c(cm)
100
Max 3 0.323 Smoothness(Pa.s) in 135°c
Max 1 0.07 Change of mass (%)
Min 1000 1057 G*/sind in in 64°c
Max 300 255 Crawl in -6°c
Min 0.3 0.303 m in -6°c
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Table 2. Ratio of expansion and half life

Ratio of expansion | Half life(sec) | Water%
24.4 7.1 1
16.1 11.3 2
123.2 16.2 3
7.2 20.4 4
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Table 1. Base bitumen Properties

allowable | Result Test
60-70 65 Peneteration in 25°c(0.1
mm)
49-56 50.3 Softing point(°c)
Min 232 312 Degree of inflammation(°c)
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Fig. 1. The site of extraction of asphalt concrete gypsum
aggregates
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Fig. 2. Marshall Strength results
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samples (three variables name of the
samples from experiment
(each design
amount of bitumen
(1,2 and 3)
36 filler: cement, lime Mars.h.all
and composition stability
curing: dry
amount of bitumen
(1,2 and 3) N
36 Filler- . Resilient
iller: cement, lime Modulus
and composition
curing: dry
amount of bitumen
(1,2 and 3)
filler: cement, lime Indirect
108 and composition tensile
curing: dry, strength
Saturation And
Melting-freezing
amount of bitumen
(1,2 and 3) Uniaxial
36 filler: cement, lime ~ compressive
and composition strength
curing: dry

Table 3. Summary of Mechanical Properties and arshall
Density Tests
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Fig. 4. Indirect tensile strength (Saturation)
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Fig. 5. Indirect tensile strength (Melting-freezing)
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Table 10. Comparison of pavement response results in finite
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Abstract

Recycled asphalt chips after shaving are considered to be a waste material that has an adverse
environmental impact on the environment. On the other hand, the heavy cost of constructing new
ways and damages caused by the destruction of existing roads will cause many problems. Therefore,
the aim of this study was to investigate the effect of mixed bitumen with filler change on mechanical
and functional properties of asphalt foam mixtures of recycled materials. Research method is field
study. All experiments were carried out at the Technical and Mechanical Laboratory of the Ministry
of Construction in Tehran. In this project, aggregates consumed from asphalt tracks of the 29th
straight Shahid Dastgheib International Airport in Shiraz were prepared. The bitumen used in this
research was selected as bitumen from Tehran refinery in Tehran. Also, Portland cement fillers of
type 425-1, lime and cement and lime mixture as active filler were used and the amount of active
filler added in all designs was considered the same. Samples were made by adding cement fillers,
lime with different bitumen content and under dry and saturated treatment conditions. Samples were
made with filler cement (1.5%), lime (1.5%) and cement, lime (0.75% and 0.75%) and a control
sample. Then, the experiments were performed on the modulus of resilience, the strength of the
marshall and the indirect pull resistance. To increase the number of observations and increase the
accuracy of the mathematical model, samples with cement filler with a ratio of 1 and 2 percent with
bitumen 1, 2 and 3 were constructed using Marshall Hammer. Marshall Strength tests, modulus of
resistivity and indirect pull resistance were carried out in dry and saturated conditions. Using the
results of the modulus of resilience test, the finite element modeling was performed using ABAQUS
and KenLayer software, and the effect of changing the modulus on the number of load repetitions
that resulted in fatigue failure was evaluated. Finally, a mathematical model was presented. The
results of this study, using SPSS and Statisca software, show that in Marshall's strength test, in all
plans, increasing the bitumen from 1 to 2 percent, the Marshall Strength increases and then decreases
with increasing bitumen by 2 to 3 percent. Marshall Strength ratio (obtained by dividing the Marshall
strength of saturated samples to the Marshall strength of dry specimens) revealed that these types of
mixtures are sensitive to moisture conditions and at best (2% bitumen and with cement lime filler)
this amount reaches 0.46. Also, results of indirect resistance test show that, with increasing bitumen
from 1 to 3%, in all designs, indirect resistance is increased during drying, saturation is continuously
increased. The cement filler with lime in all treatment modes has the greatest effect on increasing
the indirect pull resistance, and the effect of increasing the strength of the filler-containing specimens
is more than dry in terms of saturation processing. The results of three-dimensional modeling of
Abacus showed that increasing the modulus of the base layer, the number of repetitions leads to
fatigue failure greatly increases. Also, half-life parameters, expansion ratio and index of bitumen
were measured and the parameters of these parameters were plotted against water percent.

Key words: foamed bitumen, asphalt, mathematical model, finite element
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