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Abstract 

The expressway is a product of a country's economic and social development process, 
and it is one of the standards to measure the modernization level of a country's road 
transportation and automobile industry. With the progress of our society, the total 
mileage of highways in our country has exceeded 5 million kilometers. At present, 
highways in our country are basically asphalt pavements, and the durability of asphalt 
concrete pavements has attracted more and more attention. Most scholars have proved 
through various tests that the impact of asphalt performance on the entire mixture plays 
a decisive role. For expressways, by selecting the appropriate ratio and its asphalt raw 
materials, adding 0.3%-0.5% of high modulus asphalt concrete admixtures, the road 
performance of the asphalt mixture can be improved. 
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1. Introduction 

The research of high modulus asphalt mixture in France and England has been mature, and it 
has good rutting resistance. For the pavement structure mixed with high modulus modifier 
asphalt mixture surface layer, the increase of the material modulus of a single structural layer 
will cause relatively large changes in the stress state of the road structure, especially the 
fluctuation of bending tensile stress at the bottom of the structural layer, which will directly 
affect and reduce the fatigue life of the road structure. 

2. Ways to Realize High Modulus of Asphalt 

At present, there are three main technical approaches to realize high modulus: adding high 
modulus agents (such as polymer polyvinyl modified asphalt such as PRM and PRS), blending 
natural asphalt (BRA rock asphalt and TLA lake asphalt), and using low-grade hard asphalt 
binder (such as 15, 30 and 50# asphalt). Fiber is an additive that can enhance the road 
performance of asphalt mixture. Its enhancement effect on the road performance of asphalt 
pavement is closely related to its macro-micro structural characteristics. In practical 
engineering applications, there are various types and specifications of fiber, including basalt 
fiber, single fiber and interwoven composite fiber, etc. 

3. Use of High Modulus Asphalt Mixture 

3.1. Improve the High Temperature Deformation Resistance of Pavement 

The application of high modulus asphalt mixture can reduce the strain and residual 
deformation of the mixture under vehicle load, effectively improve the high temperature 



Volume 1 Issue 9, 2020 

DOI: 10.6981/FEM.202009_1(9).0004 

22 

Frontiers in Economics and Management 

ISSN: 2692-7608 

deformation resistance of the pavement, and create good conditions for the effective operation 
of highway engineering. 

3.2. Can effectively solve the rutting phenomenon of asphalt pavement 

Some scholars pointed out that if asphalt mixture has higher stiffness modulus, then it also has 
superior high temperature deformation resistance. Some scholars have come to the conclusion 
that under the same conditions, the rutting of high modulus modified asphalt mixture is about 
66% lower than that of low modulus ordinary asphalt mixture. 

3.3. Improve the Durability of Asphalt Pavement 

The high modulus asphalt mixture paves the road surface to ensure the engineering quality of 
the road surface more effectively, and can improve the road performance such as high 
temperature stability, prolong the service life of the asphalt road surface and greatly reduce the 
later maintenance cost. 

4. Mechanism of High Modulus Asphalt Mixture 

High modulus asphalt mixture is widely concerned for its excellent anti-rutting effect, especially 
additive type high modulus asphalt mixture. However, the mechanism of the effect of additives 
on the properties of asphalt mixture is still unclear. Fourier infrared spectrometer (FIR), 
asphalt extractor, scanning electron microscope (SEM) and dynamic shear hydrometer (DSR) 
were used to study the action mechanism of high modulus additives in asphalt mixture. Wang 
Lizhi and others analyzed the influence of additives on asphalt through FT-IR functional groups, 
the interaction between additives and stone and the performance of asphalt mixture, and 
compared and analyzed the difference of viscosity properties of asphalt and the performance 
of asphalt mixture before and after adding high modulus additives. The results show that the 
additives of long-chain asthmatic carbon chain ester and polyvinyl graft do not damage the 
crack resistance of asphalt mixture at low temperature.  When mixing, the melting point is 150℃

160℃, the additive B with smaller particle size collides with the hot aggregate (180℃190℃), 
is sheared and melted and dispersed, and after asphalt extraction, it has less residue on the 
stone surface and higher contribution rate. SEM images show that additive B is uniformly 
dispersed in asphalt and the gray value of gray histogram is relatively concentrated.  DSR study 
found that the melted additive increases the elastic modulus G', decreases the phase angle δ, 
increases the viscosity, and improves the rheological properties of asphalt. When a small 
amount of unmelted particles are rolled, they are embedded into the gaps of the mixture, 
increasing the friction angle in the mixture and increasing the modulus of the asphalt mixture. 

5. Performance conclusion of high modulus asphalt mixture 

The rutting resistance of asphalt mixture is outstanding at high temperature. The high modulus 
asphalt mixture can reduce the temperature sensitivity of asphalt under high temperature 
conditions and under the action of additives, thus greatly improving the modulus value of 
asphalt mixture at high temperature. The comprehensive performance of high modulus asphalt 
mixture has not been significantly improved. Compared with No.90 matrix asphalt mixture, the 
comprehensive performance of high modulus asphalt mixture has not been significantly 
improved. That is to say, the fatigue resistance, low temperature performance and water 
damage resistance of high modulus asphalt mixture have not been effectively improved. In 
highway engineering construction, in order to ensure the performance improvement of high 
modulus asphalt mixture and make it play an effective role in engineering construction, asphalt 
materials with good low temperature performance should be selected, mineral aggregate 
gradation should be adjusted reasonably, and asphalt dosage should be added scientifically. By 
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adopting these measures, it is beneficial to enhance the comprehensive performance of high 
modulus asphalt mixture, to make it play an effective role in highway engineering construction, 
to improve the rutting resistance of pavement, and to provide guarantee for safe and smooth 
passage of vehicles. 

6. Conclusion 

In highway engineering construction, in order to ensure the engineering quality, asphalt with 
good low temperature performance should be selected, mineral aggregate gradation should be 
optimized, and asphalt dosage should be reasonably determined, so as to promote the 
performance improvement of high modulus asphalt mixture and effectively meet the needs of 
road engineering construction. Finally, it will promote the full play of the role of high modulus 
asphalt mixture and realize the purpose of improving the quality and benefit of highway 
engineering construction. 
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