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Acanbmosoe nokpvimue wWupoKo NPUMEHSEMcst 8 Q0POICHOM CIPO-
umenbcmee, 0OHAKO OJisl NPOU3800CMBA MPAOUYUOHHO20 Acanbmobe-
moHa mpe6yem0}z bonbuoe KoIUYecmeo 6blCOKOKAYECMBEHHbIX MUHe-
PpanvHblx sewecms, acparvbma u monauea. Ilosmomy 3enenas mpancgpop-
mayus mpaduuuomtozo acd)aﬂbm06em0Ha cmana 2iasHvlm npuopume-
mom. B yenax codeticmeus ycmouuugomy pazeumuro acgaibmosozo no-
Kpblmusi U COYUANbHOU dHEp2emuKl, OKpyscaoujeli cpeobl U 3K0I02Ul,
6 3Moll cmambpe YIyHuaemcs achaibmodemon nymem 000asieHus: 3eie-
HbIX HeMemajiludecCKux 60J1I0KOH, a makKaice o6cyofc0aemc;z oKoJlocuveckKoe,
8bICOKONPOU3BOOUMENbHOE U PYHKYUOHATbHOE PA38UMUE OOPOICHO20 dC-
gbaﬂbmo6em0Ha. asmomoouIbHbLE nepeesos3Ku, 3e1eHblll yeem.

Asphalt pavement has been widely used in road engineering, but the
production of traditional asphalt concrete requires a large amount
of high-quality minerals, asphalt and fuel. Therefore, the green transfor-
mation of traditional asphalt concrete has become a top priority. In order
to promote the sustainable development of asphalt pavement and social
energy, environment and ecology, this paper improves asphalt concrete
by adding green non-metallic fibers, and discusses the ecological, high-
performance and functional development of road asphalt concrete.

Knrwouesvie cnosa: nememannuyecxkas Quopa, acgharbmobemon.

Keywords: non-metallic fiber, asphalt concrete, road transportation,
green.
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INTRODUCTION

Asphalt pavement has the advantages of low fuel consumption, low
noise, good skid resistance, and low vehicle damage. It has been widely
used in road projects. As we all know, the production of asphalt concrete
not only consumes a large amount of high-quality stone and petroleum
asphalt, but also consumes a large amount of diesel, heavy oil and other
fuels. Certain harmful gases are also released during the high-temperature
production and construction process. With the increase in environmental
protection efforts, a large number of stone mines have been closed;
the price of petroleum asphalt remains high, and the cost of road construc-
tion is getting higher and higher; the mileage and density of roads increase,
and the environmental pollution caused is becoming more and more seri-
ous. Therefore, this article focuses on the addition of non-metallic fibers
to asphalt concrete to change the existing asphalt concrete technology, ex-
tend the service life of roads, and improve the efficiency of road transpor-
tation to meet the application performance of green technology in today's
society.

GREENING TRANSPORTATION ROADS

From early natural asphalt to industrial coal tar asphalt, and then
to the application of modern asphalt mixtures and modifiers, asphalt pave-
ment has undergone great development. However, with the increase
in traffic volume, heavy loads, extreme weather and other factors, asphalt
pavements have experienced problems such as rutting and cracking, short-
ening their service life, and reducing the overall performance and quality
of the pavement [1]. In the 1960 s, fiber began to be used in pavements.
People found that the addition of fiber can significantly improve the high
temperature performance and low temperature crack resistance
of the pavement. At the same time, it has obvious advantages in preventing
the generation and expansion of pavement reflective cracks. Therefore,
fiber was listed as an important material for improving concrete perfor-
mance at that time [2].

In order to meet these challenges and improve the service life and per-
formance of asphalt pavements, researchers have conducted extensive re-
search. These efforts focus on the study of various regeneration agents
and modifiers. Among them, fiber is a high-strength, durable and light-
weight reinforcing material. It is well known that the addition of fiber can

110



significantly improve the performance of asphalt pavements and ulti-
mately extend their service life [3].
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The performance of fiber-reinforced asphalt and asphalt products can
be divided into natural fiber, inorganic fiber and synthetic fiber according
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to the fiber source. The research of AlHamaydeh M, et al. [4] showed that
different types of fibers exhibit different effects in asphalt applications;
The mechanical properties of non-metallic fibers are shown in tabl. 1.
Through toughness tests, dynamic shear rheometer (DSR), bending beam
rheometer (BBR) and multi-stress creep and recovery (MSCR) tests, it
was found that adding 2 % reed stalk fiber can improve the viscosity and
deformation resistance of asphalt, but has little effect on low temperature
performance and fatigue resistance [5].

Table 1 — Mechanical properties of natural fibers (Dittenber and Gangarao, 2012; Kabiret
al., 2012).

Fiber Density Tensile Young's Specific Elongation at
type (g/m3) strength modulus modulus break (%)
(MPa) (GPa) (GPa/g/
cm3)

Jute 1,3-14 393-773 13-26,5 10-18,3 1,16-1.5
Flax 1,5 345-1000 27,6 18,4 2,7-3,2
Hemp 1,14 690 30-60 26,3-52,6 1,6
Coir 1,2-1,5 95-230 3-6 4 15-51
Reed 1,5-1,6 287-800 6-13 6 3-10
Sisal 1,45 468-640 9,4-22 6,4-15,2 3-7

In the practical application of road materials, the key point of the mod-
ification method of natural fibers is that researchers need to solve the com-
patibility problem between natural fibers and asphalt, the dispersibility
and durability of natural fibers in road materials, physical or chemical
modification methods, The natural fiber structure is shown in fig. 2.

First, various methods are used to reduce the hydrophilicity of the fiber
and improve the interface bonding between the fiber and the substrate,
including mercerization, acetylation, silanization, etc. In order to improve
the dispersibility, on the one hand, it is necessary to ensure that the fiber
in the matrix is added to the fiber and fully stirred to ensure uniform dis-
persion. On the other hand, the surface modification can be used to weaken
the hydrogen bonds between adjacent hydroxyl groups, thereby improving
the dispersibility. The groups on the surface of the fiber promote the for-
mation of hydrogen bonds between the fiber and the substrate. In order to
delay the degradation of natural fibers in an alkaline environment, plant
fibers need to be treated.
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Figure 2 — The natural fiber structure

Zhao et al. wrapped the surface of sisal fibers with graphite oxide
(GO)-based films to improve the selective permeability of GO films,
which can prevent harmful ions from entering the fiber. It can effectively
improve the alkaline degradation of sisal fibers. In addition, when natural
plant fibers are added to asphalt, they will also gather together, and this
phenomenon will become more obvious as the dosage increases. For ex-
ample, when the content of bamboo fiber in asphalt binder exceeds 3 %,
the reinforcement effect of composite modulus will be significantly re-
duced. The lignin fiber flocculated by reed fiber has less dispersion and is
more likely to entangle into a ball and bind asphalt concrete than short
fiber. They may have an impact on the fiber-modified road material.

CONCLUSION

People are bound to accelerate the greening process of road asphalt
concrete, attach importance to the organic combination of material design
and structural design with the design concept of the whole life cycle, in-
crease the resource utilization of various inferior and low-grade raw ma-
terials in asphalt concrete, and strengthen the research and development
and application of its special functions while improving the practical func-
tions of asphalt pavement. Attention should be paid to energy conservation
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and emission reduction in the production and construction process to pro-
mote the development and application of green asphalt concrete
and achieve sustainable development of the road industry.
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