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Fog seal technology is widely used in airport asphalt pavement. The research on the performance and application of fog seal material is basically at the level of modified emulsified asphalt. The fog seal test method in the existing specification has defects. Three kinds of fog seal materials with different substrates were selected in this paper. Based on the characteristics of fog seal treatment and the relevant specifications of fog seal and airport pavement. Wet Track Abrasion Test (WTAT), Cantabro test, Water seepage test, and Pendulum instrument tester pavement friction coefficient test were improved. Test the pavement performance of different types of fog seals. The results show that the mass loss of material C was less than 10% after 200 and 400 cycles of wear. The improvement effect of material C on raveling resistance and impermeability was far better than that of materials A and B. The improvement of material C on the raveling resistance of the mixture could reach 50%. The immediate improvement effect on the impermeability was nearly 100%. The skid resistance performance of the three fog seal materials decreased after treatment. The decrease in material C was more significant than in materials A and B. In constructing material C, the dose of emery should be appropriately increased. It was advisable to not be less than 0.35 kg/m2. The fog seal layer improves pavement performance. It has reference significance for using fog seal technology to treat early airport pavement diseases.
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1 INTRODUCTION
Airport pavement is one of the significant infrastructures in various countries that require different investments to ensure the safety of aircraft transportation (Xiao et al., 2019). However, the airport pavement is exposed to a particular service environment. These factors can cause more damage to the pavement surface materials than ordinary flexible pavement due to the frequent effects of temperature stress, dynamic stress, and tire wear (Peng et al., 2023; Zhang et al., 2023). Preventive maintenance is an effective strategy to extend the service life of airport pavements and mitigate the risk of pavement deterioration (Feng X. et al., 2019; You et al., 2020). The fog seal technology has been applied to airport pavement maintenance and has received wide recognition (Xu et al., 2021). Fog seals can increase the adhesion of pavement asphalt, reduce the destructive rate of the pavement, extend the service life of the road, and defer the need for expensive repair and reconstruction work (Jia et al., 2021; Xu et al., 2021). The fog seal material has high fluidity and can penetrate the gaps and microcracks in the road surface structure after spraying, improving the impermeability of the pavement (Xv et al., 2022). Aggregates can be effectively stabilized by fog seal technology (Guo et al., 2017). Prevent traffic accidents caused by aggregate spatter on the road surface. Traffic can usually resume in about 3 h, which meets the high road traffic supply demand at the airport (Minaka et al., 2021). The performance of conventional emulsified asphalt fog seals is often unsatisfactory regarding mechanical strength, cohesion, water resistance, and durability (Rahman et al., 2020). The performance test method of the fog seal layer differs from the actual pavement condition (Im and Kim, 2013).
Many researchers have attempted to improve its effectiveness through modification. For example, Feng (Feng P. et al., 2019) prepared a bio-oil-modified emulsified asphalt fog seal and tested its permeability and indoor skid resistance, finding that it had a good treatment effect on the pavement. Jiang (Jiang et al., 2021) prepared an epoxy-emulsified asphalt fog seal with emery sand. The skid resistance fog seal specimen met the technical requirements of ordinary asphalt pavement, with only a 27.4% reduction in British Pendulum Number (BPN) after 100,000 times of wear. Hu et al. (Hu et al., 2020) used waterborne epoxy-modified asphalt emulsion as a fog seal. They conducted laboratory and field tests, showing that the pavement texture and skid resistance was significantly improved after sand fog sealing. Liu (Liu et al., 2021) prepared a waterborne epoxy resin SBR composite modified emulsified asphalt fog sealing layer. He tested its pavement performance and durability, concluding it had good durability and could extend its service life. Cui et al. (Cui et al., 2019) prepared a silicone resin polymer-based fog seal and tested its ability to isolate water, improving the moisture resistance of asphalt mixtures. They also determined the optimal ratio of this kind of fog seal by impermeability test, Marshall test, and rutting test. Xu (Xu et al., 2022) modified emulsified asphalt by adding two thermosetting materials. The materials were waterborne cationic acrylate (WCA) and waterborne epoxy resin, and their potential in airport pavement fog sealing technology was tested and analyzed. It can be seen from recent studies that although modified emulsified asphalt fog seal has been extensively researched, there are few studies on non-emulsified asphalt fog seal.
As the road surface is treated by fog seal technology, its skid resistance performance cannot be guaranteed (Islam et al., 2017; Zhang et al., 2019). To test its improvement effect, researchers mostly use the pendulum value method to test the skid resistance performance of the road (Qureshi et al., 2013; Ministry of Transport of the People’s Republic of China, 2019). Still, the test is directly measured after the fog seal material is dried and the pendulum value method is tested. The swing direction is consistent with the driving law, and the vehicle will also have a sideslip on the road surface (Wu et al., 2021). There is a big gap between the test and the actual driving condition of the road surface. The basic principle of fog seal to improve the pavement is that the emulsion penetrates the interconnected voids and small cracks to prevent water from eroding the pavement (Cui et al., 2019). Therefore, the fog seal is significant for improving the impermeability of the pavement. Currently, researchers mostly use the test method of seepage coefficient to test. Still, because of the connected voids on the top and side of the rutting plate, the seepage coefficient is larger than the actual result. In addition, when the airport pavement is subjected to aircraft landing, the pavement aggregate is prone to scattering, and the aggregate can be protected after fog seal treatment (Praticò et al., 2015). Currently, the researchers mostly use the asphalt mixture Cantabro Test (T 0733–2011) to test its performance. The Cantabro Test measures the degree of aggregate loss on the pavement surface under traffic load. This loss is caused by the lack of asphalt content or cohesiveness, which differs from the principle of fog seal treatment of pavement dispersion. At the same time, the application of fog seal technology in airport pavement is more and more extensive. There are few studies on airport pavement, and the test methods of such studies have not changed accordingly due to airport pavement (Xu et al., 2022).
In this paper, three kinds of fog seal materials are selected. The material properties are emulsified asphalt, modified emulsified asphalt and special material properties. The Cantabro test, water seepage test and pavement friction coefficient test were improved. Verify the rationality of the test improvement. The performance of fog seal was tested by improved test and wet track abrasion test (WTAT). The improvement effect of non-emulsified asphalt fog seal on the performance of the mixture is analyzed, which provides a theoretical reference for the application of fog seal technology in airport asphalt pavement.
2 MATERIALS AND METHODS
2.1 Materials
Three kinds of fog seal materials were selected. Material A is a fog seal with emulsified asphalt as a matrix additive, and materials B and C were non-emulsified asphalt fog seals.
Material A consisted of emulsified asphalt as the base, blended with clay, modifier, additive, tackifier, and fine sand. The additive was a polymer-based viscosity modifier that enhanced the elasticity and oil resistance of the cover materials. It also formed a black and dry film on the asphalt pavement surface.
Material B comprised modified asphalt, fine aggregate, polymer modifier, and catalyst. The modified asphalt did not contain harmful substances such as coal tar, which was less harmful to environmental pollution and the human body.
Material C consisted of natural rock asphalt as the main ingredient and petroleum, petroleum asphalt, heavy in solvent naphtha, solvent, additives, and emery. The medium molecular-weight additive improved the solubility of each component and ensured the material’s stability.
The recommended dose of various fog seal materials is shown in Table 1.
TABLE 1 | Recommended dose of various materials.
[image: Table 1]2.2 Mixture design
SBS-modified asphalt is selected. The gradation of the asphalt mixture is shown in Figure 1. The optimum oil-stone ratio is 4.0%. AC-13 gradation is adopted. Marshall and rutting plate pieces are made according to JTG E20-2011 (Ministry of Transport of the People’s Republic of China, 2011). The Marshall specimen was used to test the raveling resistance performance, and the rutting plate specimen was used to test the impermeability and skid resistance performance.
[image: Figure 1]FIGURE 1 | Design curve of mix proportion.
2.3 Test method
Fog seal is a common technique for pavement maintenance, but it may not meet the practical engineering requirements of skid resistance performance, wear resistance, and impermeability (Islam et al., 2017; Zhang et al., 2019). In addition, the current specification imposes higher standards for pavement quality after fog seal treatment (Airport Department of China Civil Aviation Administration, 2010; Civil Aviation Administration of China, 2017; Civil AviationAdministration of China, 2019). This paper tests and analyzes the performance of wear resistance, loose resistance, impermeability, and skid resistance to verify the rationality of the new test method.
Currently, only the wear resistance of the fog seal has a direct measurement method, and the other three properties need to be completed using an asphalt mixture performance test. The raveling resistance and impermeability tests are based on standard JTG E20-2011 (Ministry of Transport of the People’s Republic of China, 2011) ‘Cantabro test of asphalt mixture (T 0733–2011)' and ‘Water seepage test of asphalt mixture (T0730-2011)'. The skid resistance test is based on standard JTG 3450–2019 (Ministry of Transport of the People’s Republic of China, 2019) ‘Pendulum instrument tester pavement friction coefficient test (T 0964–2008)'. However, these three methods are designed for asphalt mixture performance, so it is necessary to modify the principle of fog seal treatment to obtain optimal test results. The overall test scheme is shown in Figure 2.
[image: Figure 2]FIGURE 2 | Test method.
2.3.1 Wet track abrasion test
WTAT method from standard JT/T 1330–2020 (Airport Department of China Civil Aviation Administration, 2020) was used to evaluate the wear resistance of the fog seal material by studying the difference in wear resistance under the dose and wear revolution conditions. A circular WTAT oil-felt substrate with a diameter of 286 mm was made and floated up and down according to the recommended dose range in Table 1. Four different test doses were determined for each fog seal material. According to the dose, the fog seal material was evenly applied to the oil felt, and the wet wheel abrasion tester was used to carry out the abrasion test in two 200 revolutions each. The mass loss after two wear times was measured, m0 and m1, respectively. The wear resistance of the fog seal was evaluated by comparing the residual mass fraction of the two times. The residual mass fraction of the first and second wear was calculated as T1 and T2, respectively.
Calculation formula of residual mass fraction:
[image: image]
Where T is wear abrasion mass fraction, m0 is test dose, and m1 is wear mass loss.
2.3.2 Improve cantabro test
To determine the optimal asphalt-aggregate ratio, the standard test method of JTG E20-2011 (Ministry of Transport of the People’s Republic of China, 2011) Cantabro test of asphalt mixture (T 0733–2011) was adopted. The fog seal material was applied on both surfaces of the Marshall specimens, and the mass loss before and after the application was measured and compared. The test results are presented in Schedule 2.
As shown in Figure 3, the mass loss of the specimens after the fog seal material treatment was not significantly reduced, and the error due to the specimen preparation was too large. Therefore, several groups of immersion standard Cantabro tests were conducted using material A to increase the mass loss rate and make it more observable. The test results are presented in Schedule 3.
[image: Figure 3]FIGURE 3 | Plate after testing.
From the test data of the immersion mentioned above Cantabro test, it can be found that the improvement effect of fog seal treatment on the raveling resistance performance of Marshall specimens cannot be highlighted. The optimum oil-stone ratio of AC-13 was reduced to 3.4% and 3.6%, respectively. This increased the area of the coating material, and the outer surface of the specimen was completely coated with the material. As a result, the mass loss rate of the specimen increased. The dose value of the material was based on the recommended dose range in Table 1 to obtain the median dose. In addition, an upper limit dose and a lower limit dose outside the recommended range were selected for the test, and the specific dose is shown in Schedule 4.
Testing procedures are below. Marshall specimens with 3.4% and 3.6% oil-stone ratios were made, respectively. The identical samples were divided into groups I and II (three in each). The specimens were immersed in water at room temperature for 3 days. The 9 min Cantabro test was performed directly in group I, and the mass loss was ΔS1. According to Schedule 5, the amount of fog seal material required on the surface of the specimen was calculated. All kinds of fog seal materials were evenly applied on the surface of group II models, then placed in an oven at 50°C for 3 h to completely dry the surface fog seal material. The group II specimens were subjected to the 9 min Kentucky Flying Test, and the mass loss was ΔS2. Two mass losses obtained from the same oil-stone ratio were taken, and the mass loss ratio was S.
Calculation formula of mass loss ratio:
[image: image]
Where S is the mass loss ratio, ΔS1 is the group I quality loss, and ΔS2 is group Ⅱ quality loss.
2.3.3 Improve water seepage test
The impermeability test was based on the Water seepage test of asphalt mixture (T 0730–2011) in standard JTG E20-2011 (Ministry of Transport of the People’s Republic of China, 2011). The trial compared the impermeability of the mixture before and after applying the fog seal material under different doses and void content conditions to evaluate the ability of the fog seal material to fill the cracks and voids of the pavement. To enhance the testing effect, simulate various road conditions, and improve the accuracy and efficiency of the test, a new water seepage test method was developed in this paper.
1) Simulate different pavement conditions
In order to simulate the seepage rate of the pavement with different degrees of slight cracks on the pavement, the parameters of the specimens were adjusted, and the void content of the models was controlled by the number of rolling times and the oil-stone ratio. Finally, the rutting plate specimens with 5%, 8%, and 11% void content were prepared according to the parameters in Schedule 5.
2) Improve the test method
To avoid the influence of plugging material on the subsequent application of fog sealing material, the plugging material was changed to light clay in the test, which had low cost, no residue, and could be recycled. The comparison data of the same specimen was fundamental, so considered increasing the number of single plate tests. To ensure that the surface of the model was dry, a test was first carried out in the center of the specimen. The light clay was taken down, the water in the sample was dried, and the position was adjusted upward, lower left, and lower right. Four comparative tests were carried out (see Figure 4 in the test area), and the average value of the four data was taken as the specimen’s original seepage rate.
[image: Figure 4]FIGURE 4 | Regional of improve test. (A) Central Point Test. (B) Parallel test.
To minimize the effect of the interconnected voids on the surface of the rutting plate on the test accuracy, applying the fog seal material was divided into two steps. The fog seal material was used outside the water seepage area after measuring the water seepage rate of the original specimen. After sealing the interconnected voids outside the water seepage area (radius of 75 mm) (as shown in Figure 4A, denoted as A1, with an area of 0.072 m2) to eliminate interference, the water seepage rate at this stage was measured. Then, the water seepage area (as shown in Figure 4B, the shaded part is denoted as A2, with an area of 0.018 m2) was sealed with the fog seal material, and then the water seepage rate at this stage was measured.
The influence of connected voids was eliminated. The number of tests on the same specimen was increased as much as possible. The final test method made the data more accurate. The specific test methods were as follows.
The rutting plate was made according to the intermediate gradation of Figure 1. The models were coated with hot asphalt and wrapped with paper to avoid too high temperatures. This prevented the surrounding asphalt from flowing closed and causing pollution. The first measuring point was taken in the center of the specimen. The water permeability coefficient of the point was measured. Then, the sample was placed in a dry, ventilated place to dry. Three to four measuring points were selected near the center point, and the above steps were repeated. The water permeability coefficient was measured, and the average value was the water permeability coefficient of the original specimen. According to Schedule 4, the shadow part in Figure 5A was smeared with the corresponding quality of fog seal material. After it reaches complete drying, the point seepage coefficient was measured as S1. The corresponding dose in Schedule 5 shows that the shadow part in Figure 5B was smeared with the corresponding fog seal material. After it was completely dried, the water permeability coefficient was measured, which was the water permeability coefficient of the specimen after the fog seal material was sealed, which is counted as S2.
[image: Figure 5]FIGURE 5 | Paint area diagram. (A) The first. (B) The second.
Calculation formula of seepage coefficient:
[image: image]
Where S is the water permeability coefficient, v0 is the first timing of the water (mL), usually 100 mL, v1 is the second timing of the water (mL), usually 500 mL, t0 is the time of the first time (s), and t1 is the time of the second timing (s).
2.3.4 Improve pendulum instrument tester pavement friction coefficient test
The Method of testing pavement friction coefficient with pendulum instrument (T 0964–2008) in standard JTG 3450–2019 (Ministry of Transport of the People’s Republic of China, 2019) was adopted. This method evaluated the effect of fog seal material on pavement skid resistance by comparing the changes in pavement friction coefficient under different materials and doses. The rutting plate wear test was used to simulate the condition of the asphalt pavement after a period of use, and the fog seal material (as shown in Schedule 6) with the typical dose and the increased dose (about 30% higher than the standard dose) was applied for testing.
1) Rutting plate specimens were prepared according to the method in water seepage test. The friction coefficient of the original specimen was tested, which was counted as B;
2) The surface of the specimen was treated with a wet wheel abrasion tester (the wear range is the circular area in Figure 6). The surface of the specimen was ground to a friction coefficient of about 75 BPN. The friction coefficient was calculated to be B1;
3) The prescribed dose of fog seal material was applied on the surface of the specimen according to the rectangular range shown in Figure 6;
4) After it reached complete drying, the four friction coefficients at this time were tested according to the arrow direction in Figure 6. The average value was taken, which was the friction coefficient on the surface of the specimen after applying the fog seal, which was counted as B2.
[image: Figure 6]FIGURE 6 | Friction coefficient test diagram.
Friction coefficient calculation formula:
[image: image]
Where BPN20 is converted to the BPN at a standard temperature of 20 °C; BPNT is BPN measured at road surface temperature T; ΔBPN is temperature correction.
3 RESULTS AND DISCUSSION
3.1 Wear resistance performance analysis
Quality change of fog seal is shown in Figure 7, specimen after test is shown in Figure 8. The wear loss of the fog seal layer increased linearly with the increase of wear cycles. The wear loss of the three fog seal materials was significantly different, and material C had much better wear resistance than the other two materials. After 400 cycles of wear, the remaining mass of material C was consistently above 90%, while the remaining group of the other two materials was only about 70%. This was due to the different adhesion of the interface between the three materials and the mixture in the water environment. The adhesion of materials A and B decreased after soaking in water, which made them more prone to wear. On the other hand, material C was water-insoluble, and the additive was a medium molecular weight substance, which gave it excellent overall stability, showing the best durability among the three materials (Huang et al., 2020). This indicated that under the combined conditions of rainwater weather and tire wear, the performance of the fog seal would gradually deteriorate.
[image: Figure 7]FIGURE 7 | Quality change of fog seal. Note: Among them, the third group of specimens of material A ended the test process in advance because of the wear of the models without completing the specified times. The fourth concentration of material C was too large for the oil-felt specimen, and it was not easy to smear evenly.
[image: Figure 8]FIGURE 8 | Specimen after test.
The mass loss of the three fog seals increased with the increase of the dose of the material, and the wear resistance of cloth C was the least sensitive to the change of the dose. The proliferation of the dose did not enhance the adhesion between the material and the mixture interface. On the contrary, the humidity sensitivity of the fog seal material continued to rise, and it was easier to fall off underwear and water. Under different doses, the residual mass of material C changed within 7%. The primary material of material C was rock asphalt. This material had higher strength and peel resistance, forming a dense, bright protective film on the free surface (Li et al., 2020). This film could effectively prevent the wet wear of wheels.
3.2 Raveling resistance performance analysis
Figure 9 showed mass loss rate under different oil-stone ratios. The fog seal treatment significantly reduced the mass loss rate of the specimens, and material C had a much better treatment effect than materials A and B. The three kinds of fog seal materials could fill the voids and microcracks on the road surface after coating and wrapping the exposed aggregates of the road surface. This reduced the possibility of raveling and improved the overall performance of the road surface (Guo et al., 2017; Sahebzamani et al., 2018). After applying material C, its raveling resistance performance was significantly improved. The mass loss of the specimens was reduced by up to 50%, and the improvement range was 2–3 times that of materials A and B. The primary raw material of material C was natural rock asphalt. This material had a molecular weight of up to 9,000, a high temperature viscosity, and excellent adhesion with alkaline aggregates. Hence, the specimens showed excellent raveling resistance properties.
[image: Figure 9]FIGURE 9 | Mass loss rate under different oil-stone ratios.
The raveling resistance performance of the mixture increased with the increase of the material dose. Still, the change in the material dose had little effect on the raveling resistance performance, and the change range was within 3%. This indicated that increasing the dose did not significantly improve the adhesion of the fog seal material. The improvement effect depended more on the primary adhesion of each material. The slight performance improvement caused by the increase in dose was assumed to be due to the slight increase in viscosity. However, from the practical application perspective, considering the wear resistance test results, increasing the dose of materials was not recommended to obtain better raveling resistance.
The smaller the oil-stone ratio was, the more significant the improvement effect of the fog seal material was on the raveling resistance performance. The impermeability after material C treatment was the least sensitive to the change in the oil-stone ratio. As the oil-stone ratio decreased, under the same gradation condition, the surface voids of the mixture became larger, and the fog seal material penetrated the surface voids more easily. This material acted as a binder, enhancing the cohesion from the inside, and protected the aggregate during the impact and rolling process. The sensitivity of the raveling resistance performance of the three materials to the change in oil-stone ratio was different. From high to low was A > B > C. Figure 10 showed that material C had a stable and superior performance in raveling resistance for different oil-stone ratio specimens, as long as the dose of the fog seal met or exceeded the recommended level. Materials A and B were inferior to material C in this aspect. It could be seen that material C was a better choice under different degrees of pavement damage.
[image: Figure 10]FIGURE 10 | Mass loss ratio under different oil-stone ratios.
3.3 Impermeability performance analysis
Results of the water seepage test is shown in Figure 11. With the expansion of the fog seal material’s coating area, the water permeability coefficient of the asphalt mixture decreased, and material C had the best improvement effect. This shown that the fog seal material could seal the pavement gap and fill the micro-cracks, thereby preventing the pavement from water seepage. The seepage coefficient of pavement was less than 10 mL/min when the void content was 5%, and the dose of material C was either 0.71 kg/m2 and 0.86 kg/m2. This value met the technical requirements of airport pavement after spraying the fog seal (Airport Department of China Civil Aviation Administration, 2010).
[image: Figure 11]FIGURE 11 | Results of the water seepage test.
The fog seal material enhanced the mixture’s impermeability more effectively when the void content was more less. For instance, material C improved impermeability by 100% when the void content was 5% but only by 61% when the void content was 11%. This phenomenon could be attributed to the fact that the surface voids of the dense graded low void content mixture were fewer, and thus the fog seal material could exert its full treatment effect. However, when the road surface void content increased, the fog seal material could not fill these voids adequately, leading to poor improvement of fog seal material. Hence, the fog seal method was not recommended for treating pavement with severe damage.
The improvement of different doses is shown in Figure 12. With the increase in the dose of fog seal material, the impermeability of the mixture was improved, and the sensitivity of material C to the change of dose was the highest. The increased material dose increases viscosity, which could block more water seepage. The sensitivity of impermeability to the dose change of the three materials was different. From high to low is material C > material B > material A. The reason was that material A is based on emulsified asphalt. If there was uneven mixing, insufficient moisture, or insufficient dose, cracking might occur during drying, and its impermeability was significantly reduced. The fluidity of material B was better than that of material A, and it was easier to close the gap evenly, so the improvement effect of material B was slightly better than that of material A; material C had less fluidity and greater viscosity. The surface voids could be tightly sealed by uniform application, and it had certain toughness in the dry state, so it was not easy to crack. At the same time, when the void content was significant and the fog seal dose was small, the improvement effect of impermeability was also poor. It can be seen that when pavement damage was severe if the fog seal was used for treatment, the fog seal material could not be used in small doses.
[image: Figure 12]FIGURE 12 | The improvement of different doses.
3.4 Skid resistance performance analysis
The fog seal material reduced the pavement friction coefficient. The skid raveling resistance performance of material C-coated specimens decreased most significantly. The friction coefficient of the samples coated with material A and material C ranged from 55BPN to 60BPN, indicating a specific attenuation and meeting open traffic conditions. The main reason for attenuating the friction coefficient was that the fog seal material was directly applied to the surface of the specimen, wrapping the surface aggregate and making the surface smoother.
Friction coefficient at different doses is shown in Figure 13. The friction coefficients of materials A and B increased slightly with the dose increase, while the friction coefficient of material C decreased further. Materials A and B contained more sand when the dose increased. The sand floated on the specimen surface when the emulsion penetrated the gap. After drying, the friction coefficient increased to some extent. Material C was based on rock asphalt, which could form a thick and glossy protective film on the free surface. The sand floating on the surface was coated by material C, severely attenuating the friction coefficient. In addition, when the dose increased, although the amount of sand also increased, the sand could no longer weaken the smoothness of the surface, so when the overall dose of the material increased, the friction coefficient decreased.
[image: Figure 13]FIGURE 13 | Friction coefficient at different doses.
4 CONCLUSION
This paper evaluates the improvement effect of fog seal material on the performance of asphalt mixture from four aspects.
1) Material C has the best durability. Its wear resistance and anti-stripping performance are the best. After the use of material C, the anti-stripping performance of the specimen was increased by 50%. The test results are significantly affected by the oil-stone ratio. When the void content is large, the fog seal material is easier to penetrate the gap. It can be used as a part of the binder, play a role in consolidation.
2) The influence of pore content dominates the impermeability of the material. When the gap of the mixture is too large, the fog seal material cannot be evenly covered on the road surface. The use of fog seal has little effect.
3) The influence of void content dominates the impermeability of materials. The medium dose selected in the test is recommended for construction. The fog seal material cannot be evenly covered on the surface of the road when the gap of the road surface is too large. Therefore, if the fog seal is used when the road surface damage is severe, the fog seal material cannot be used in small doses.
4) The complete research results show that material C has achieved good treatment effect on the pavement with loose pavement and serious water seepage, and the wear resistance is stable. In the construction process, the amount of emery should be appropriately increased to not less than 0.35 kg/m2. The improvement of material A and material B on pavement performance is limited. When it acts on looser and more serious roads, the dose can be appropriately increased to 0.9 kg/m2. At the same time, the amount of water should be appropriately increased to increase its flow capacity. But construction should be scheduled for the summer. In this paper, according to the characteristics of fog seal treatment, the existing standard experiments are improved. But there are still some shortcomings. This paper does not consider biological modification and other types of fog seals. The applicability of airport pavement is studied without combining the performance of fog seal material, which is also the follow-up research direction.
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