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1- Chopped Basalt Fiber

2- Styrene Butadiene Styrene
3- High Viscosity Agent

4- Universal Testing Machine
5- Indirect Tensile Strength

pavements and air- port runways. Baltic Journal of Road
& Bridge Engineering, Vol. 11, No. 1, 77-83.

-Muniandy. R. and B. B. K. Huat (2006). Laboratory
diameteral fatigue performance of stone matrix asphalt
with cellulose oil palm fiber,” American Journal of
Applied Sciences, vol. 3, no. 9, pp. 2005-2010, 2006.

-Sim. J., C. Park, and D. Y. Moon, (2005).
Characteristics of basalt fiber as a strengthening material
for concrete structures. Composites Part B: Engineering,
Vol. 36, No. 6-7, 504-512.

-Singletary. J., R. W. Baines, W. Beckett, and K.
Friedrich, (1997). Examination of fundamental
assumptions of an analytical model of fiber pull-out test,”
Mechanics of Composite Mate- Rials & Structures,
Vol. 4, No. 2, 95-112.

-Tapkin. S., (2008). Effect of polypropylene fibers on
asphalt performance. Building & Environment, Vol. 43,
No. 6, 1065-1071.

-Wu. S, Q. Ye, N. Li, and H. Yue, (2007). Effects of
fibers on the dynamic properties of asphalt mixtures.
Journal of Wuhan University of Technology—Materials
Science Edition, Vol. 22, No. 4, 733-736.

-Yongchun . C., Z. Chunfeng, T. Guojin et al., (2017).
Laboratory study on properties of diatomite and basalt
fiber compound modified asphalt mastic. Advances in
Materials Science and Engineering, Vol. Article ID
4175167, 1-10.

AL

6‘,0—\/

-Abtahi, S. M., M. Sheikhzadeh, and S. Mahdi Hejazi
(2010). Fiber reinforced asphalt concrete a review.
Construction and Building Materials, Vol. 24, No. 6,
871-877.

-Chen. Y. Z. and Z. X. Li, (2012). Study of road property
of basalt fiber asphalt concrete. Applied Mechanics and
Materials, Vol. 238, 22-25.

-Colwill .D. M., G. J. Bowskill, J. C. Nicholls, and M. E.
Daines, (1994). Porous asphalt trials in the United
Kingdom. Transportation Research Record, 13-21.

-Fwa . T. F., S. A. Tan, C. T. Chuai, and Y. K. Guwe,
(2001). Expedient permeability measurement for porous
pavement surface. International Journal of Pavement
Engineering, Vol. 2, No. 4, 259-270.

-Gao. Y., Q. Guo, Y. Guo, P. Wu, W. Meng, and T. Jia,
(2017). In visitation on reinforced mechanism of fiber
reinforced as- phalt concrete based on micromechanical
modeling. Advances in Materials Science and
Engineering, Vol. 2017, Article ID 4768718, 1-12.

-Hsu .T. W., S. C. Chen, and K.-N. Hung (2011).
Performance evaluation of asphalt rubber in porous
asphalt-concrete mixtures. Journal of Materials in Civil
Engineering, Vol. 23, No. 3, 342-349.

-Kim . K. W. and M. E. Hussein (1997). Variation of
fracture toughness of asphalt concrete under low
temperatures,” Construction and Building Materials, Vol.
11, No. 7-8, 403—411.

-Krayushkina . K., O. Prentkovskis, A. Bieliatynskyi et
al., (2016). Perspectives on using basalt fiber filaments in
the con- struction and rehabilitation of highway



Laboratory Evaluation of the Effect of Crushed Basalt
Fiber on the Performance of Porous
Asphalt Mixture

Sara Choubdar, Department of Civil Engineering, Iran University of Science
and Technology, Tehran, Iran.

E-mail: sara choubdar@civileng.iust.ac.ir

Received: February 2024- Accepted: June 2024

ABSTRACT

Porous asphalt mixture is a type of asphalt mixture with good drainage. However, it has poor
tensile performance and durability. Crushed basalt fibers (CBF) have been proven to be an
effective additive to improve the mechanical performance and fatigue of asphalt mixtures, but
little attention has been paid to porous asphalt mixtures. In this research, the effect of crushed
basalt fibers with different lengths (non-fibers, 3 mm, 6 mm, 9 mm and 12 mm) and contents
(3% and 4%) on the performance of porous asphalt mixture is investigated. A series of tests
were performed to determine the optimal fiber length and percentage, including the shedding
test, the canta abrasion test, the freeze-thaw split tensile test, the wheel groove test, the low
temperature cracking resistance test, and the four-point bending beam test. After that, indirect
tensile tests were conducted at different temperatures to investigate the tensile strength
properties of porous asphalt mixtures with optimal fiber length and percentage. The results
show that the addition of crushed basdlt fibers can generaly improve the performance of the
porous asphalt mixture because the crushed basalt fibers form a three-dimensiona network
structure in the porous asphalt mixture.
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