Journal of Transportation Infrastructure Engineering Volume Number 10 (2025) 1-34

Semnan University

Journal homepage: https://jtie.semnan.ac.ir/?lang=en

’~\

ISSN: 2821-0549

Research Article

Evaluation and Comparison of the Mechanical Properties and Durability
of Recycled Cold Asphalt Mixtures Containing Portland Cement,
Granulated Blast Furnace Slag, and Glass Fibers

Ali Sarabandi ?, Pouria Hajikarimi *"®, Fereidoon Moghadas Nejad ©

¢ MSc. Student, Department of Civil and Environmental Engineering, Amirkabir University of Technology,

Tehran, I. R. Iran.

b Assistant Professor, Department of Civil and Environmental Engineering, Amirkabir University of Technology,

Tehran, I. R. Iran.

¢ Professor, Department of Civil and Environmental Engineering, Amirkabir University of Technology, Tehran, 1.

R. Iran.

PAPER INFO

ABSTRACT

Paper history:

Received: 2024-11-12
Revised: 2025-02-07
Accepted: 2025-02-08

Keywords:

Reclaimed asphalt pavement;

Ground granulated blast-
furnace slag;

Cement;

Glass fiber;

Recycled cold asphalt.

In this study, effects of adding ground granulated blast furnace slag, Type II
Portland cement, and glass fibers on the performance of recycled cold asphalt
mixtures were investigated. Based on the previous studies, the additive content
in the mixture was set at 2% by weight for cement and ground granulated blast
furnace slag, and various percentages of glass fibers were considered,
specifically 0.2%, 0.3%, and 0.4% of the aggregate weight in the asphalt
mixture. Results indicated that recycled cold asphalt mixtures without
additives do not possess sufficient durability. The use of glass fibers leads to
an increase in Marshall stability up to a maximum of 10.3% compared to the
base mix design. By increasing the percentage of emulsion bitumen in the
recycled cold asphalt mixture, and in the worst case, it causes a decrease in
indirect tensile strength in dry condition by at least 78% and 17.7% at the age
of 7 and 28 days of the samples, which indicates a decrease in the moisture
resistance of the recycled cold asphalt mixture containing glass fibers. Results
also indicate that cement and ground granulated blast furnace slag increase the
Marshall stability by 50% and 40%, respectively, increase the indirect tensile
strength in dry conditions by 36.3% and 16.4% at the age of 28 days, also
significantly increase the flow number at the age of 28 days and increase the
fatigue resistance at the age of 42 days compared to the base mix design. From
the results obtained, it can be understood that due to the functional and
economic parameters, the use of cement as an additive in recycled cold asphalt
mixtures is justifiable and useful.
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1- Reclaimed Asphalt Pavement
2- Toughness
3- Polyvinyl Acetate
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4- Dynamic stability
5- Indirect tensile strength

1- Transeverse crack
2- Splitting tensile strength
3- Uniaxial penetration strength
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1- Fracture energy

2- Tensile strength ratio
3- Reinforcement

4- Stone matrix asphalt
5- Porous asphalt mixture
6- Adsorption

7- Adsorption capability
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4- Polyester fibers
5- Polypropylene fibers
6- Indirect tensile strength ratio

1- Basalt fibers
2- Splitting strength test
3- Freeze—thaw splitting strength ratio
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1- Cracking Tolerance Index
2- Flexibility index

3- Mineral fibers

4- Polyacrylonitrile fiber

5- Contabro Test
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1- Dynamic modulus

2- Steel slag

3- Ground granulated blast furnace slag
4- Basic oxygen furnace

5- Electric arc furnace
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3- Silica fume
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1- Blast furnaces
2- Styrene butadiene styrene
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1- Dynamic creep

2- Indirect Tension (IDT) Fatigue Test
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1- Universal Testing Machines
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1- Voids in the Mineral Aggregate
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