Civil Infrastructure Researches, Vol. 8, Issue.2, Winter 2023, pp. 1-17

E. Shahryari

Department of Civil
Engineering, K. N. Toosi
University of Technology,
Tehran, Iran.

e-mail:
shahryari.ehsan@gmail.com
M. Akbari’

Assistant Professor, Department
of Civil Engineering, Semnan
University, Semnan, Iran.

e-mail: akbari @semnan.ac.ir

A. M. Hamedipour

Department of Civil
Engineering, Semnan
University, Semnan, Iran.

e-mail:
amirhamedi 1373@yahoo.com

" Corresponding author

I nvestigation of the Effect of Nano Graphene
Oxide on Fracture Resistance of Asphalt
Mixtureswith a Fracture Energy Approach

In recent years, extensive studies have been ctedium
the effect of different nanomaterials on the perfance of
asphalt mixtures. Also, in the present study, Ngraphene
oxide (GO) in the amounts of 0.2, 0.5, and 0.8%veight of
bitumen was used to improve the fracture resistaridéMA
asphalt mixture against cracking at negative terapees.
Nano graphene oxide (GO) has been introduced as the
material of the century due to its very unique a&xdellent
properties. For this purpose, to investigate thieefof this
nanomaterial on the fracture resistance of the adiph
mixtures, the semi-circular bending (SCB) fracttiest at
temperatures of -5 and -15°C and four differentdiog
modes have been used. In addition, conventionairign
tests were performed to investigate the effectanfoNGO on
pure bitumen in this study. The conventional biturtests
showed that the addition of Nano GO to pure bitumen
increased the softening point, viscosity, and djgegravity
and reduced the penetration and ductility in pureiinen.
Also, the semi-circular bending (SCB) fracture testults
indicate that using Nano graphene oxide increades t
fracture energy of asphalt mixtures and improveg th
resistance of asphalt specimens to cracking. Sontireures
containing 0.5% of this additive have the best granfince.
The results show that the use of this amount oftizddn
the asphalt mixture at -5°C and pure loading mode |
increases by 105% and at -15°C and pure loading enibd
increases by 60% in the fracture energy.

Keywords. Nano graphene oxide, fracture energy, low temperature
cracking, SCB fracture test, asphalt mixture.
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4 Stone Mastic Asphalt (SMA)
5 Polyvinyl Chloride (PVC)
% Semi-Circle Bending (SCB)
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2 Linear Elastic Fracture Mechanic (LEFM)
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