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With the rapid development of high-speed railway, noise reduction is becoming more and more important. At the same time, the study of elevated rail noise is also very important for the engineering field. The noise reduction of elevated rail noise is a part of the engineering construction, which is conducive to the economic development and the improvement of people’s life, and the reduction of noise has an impact on residents’ life. This article aims to investigate the analysis of the vibration and noise transmission path of the elevated railway. An optimized transmission path analysis method, which is based on the artificial intelligence algorithms, is used to optimize the path analysis, so as to trace the source of the noise and analyze the noise reduction. This method performs well in the analysis of vibration and noise of elevated railways. After this optimization, the contribution degree and frequency response function in the path analysis have better analysis performance. Through the actual measurement and analysis of the noise of the elevated railway, it can be proved that the traditional path method can better analyze the noise source. The environmental noise caused by high-speed trains passing bridges easily exceeds the acoustic environmental standards. After noise reduction, it can be reduced by about 5–10 dB.
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1 INTRODUCTION
With the rapid development of economy, the construction speed of high-speed railways is increasing rapidly. Compared with the other modes of transportation, high-speed railway has the characteristics of low energy consumption, less environmental pollution, less land occupation, large transportation capacity, comfort and safety, etc. In addition to the high speed of high-speed railways, the station structure is also different from the traditional station structure. In the traditional station structure, the track and the station are completely independent, and the vibration of the station structure caused by the train entering the station is almost negligible. The waiting hall of the high-speed railway elevated station is built on the viaduct structure. It is a structural system that couples the bridge and the waiting hall together. The interaction between the train tracks will have a vibration effect on the station structure.
As is known to all, noise draws considerable attention to the safety of daily life. There are many investigations on the analysis and processing of noise. For example, Tomita and his co-workers set the Tokyo metropolitan area as the research target. They believe that the construction of nursery schools in the harsh environment of sound and vibration under the elevated railway is problematic. They conducted surveys through questionnaires to measure the noise and vibration when passing trains [1]. Shiva et al. aimed to solve the Bourne vibration problem on the ground and the way humans and railway bridge structures respond to it, and discussed ways to reduce the vibration and noise of railway bridges. They introduced the latest findings regarding the causes and reduction of these noise and vibrations in bridges [2]. Julie and Brian discussed reducing noise and vibration in high-speed railways. Julie introduces the topic by looking at the historical background and the importance of noise and vibration (n&v) with increasing population growth, urbanization, and transportation [3]. Song et al. used finite element method and boundary element method to analyze the dynamic characteristics, local vibration and structural noise characteristics of a 40 m carriage based on the theory of vehicle-rail-bridge coupling dynamics [4]. Ji et al. analyzed the vibration and noise characteristics of the coaxial magnetic gear (CMG) based on the structure of the low speed rotor (LSR). Comparison models choose surface mount permanent magnet CMG (SPM_CMG) and Flux concentrated CMG (FC_CMG). They calculated the electromagnetic force distribution in the air gap adjacent to the LSR to predict the deformed shape of the LSR. They show through the vibration and noise analysis results that, compared with FC_CMG, SPM_CMG has smaller vibration and noise [5]. Yang et al. took an off-road high-pressure common rail diesel engine as the research object and studied the influence of different excitations on machine vibration and noise. The results show that with the application of load excitation, the surface vibration speed of the engine increases accordingly. After loading the valve train, the vibration speed of the engine slightly increases in the high frequency range [6]. Zhang et al. used the recursive least square method to update the capacity of the unit. Experimental results show that the proposed method can accurately estimate the battery state in actual operation [7].
Intellectualization and intelligence are the scientific and technological frontier of high-speed railway development, it is necessary to combine artificial intelligence algorithms to analyze the vibration and noise of elevated railways.
At present, artificial intelligence algorithm is widely used in various fields of railway. Xu, JP et al. use artificial intelligence to empower the power allocation for Smart Railway [8]. Cao uses artificial intelligence recognition technology and combines dynamic time warping distance to the accuracy evaluation of tram track recognition, which effectively improves the effect of railway transportation road condition recognition [9]. Andrea et al. integrated the prototype of the real-time monitoring Artificial intelligence Camera Prototype into the multi-sensor monitoring system to detect the falling rocks along the railway, so as to improve the early warning system for managing the landslide site risk, and carried out relevant tests prove that the system is reliability [10].
Through the analysis of related research, it can be found that most of the research is on the traditional processing methods of noise, and the application of artificial intelligence algorithms in railways is also mainly concentrated in other fields, but lacks the application in noise research.
In this study, we proposed a path analysis method which is based on the artificial intelligence algorithm. The effectiveness of the proposed method in noise analysis of elevated railways has been proved. The noise analysis of the elevated railway is mainly the actual measurement and analysis of the surrounding environment of the railway. Through the detection of the ground, the different heights and different distances of the track surface, the reliability of the data is fully proved. It mainly uses artificial intelligence algorithm and propagation path analysis, which can be beneficial to prove the reliability of the data. Through the analysis of different paths, it can better compare which such noise reduction has better effect and has high practical value.
2 ARTIFICIAL INTELLIGENCE ALGORITHMS AND TRANSMISSION PATH ANALYSIS
A flowchart of the overall study content of the article is shown in Figure 1.
[image: Figure 1]FIGURE 1 | The overall flow chart of the article.
2.1 Artificial intelligence algorithm
There are several artificial intelligence algorithms applied to network reconstruction [11]. The widely-used algorithms include artificial neural networks, simulated annealing methods, genetic algorithms, particle swarm algorithms, expert systems, etc. Artificial intelligence algorithms have many similarities with meta-heuristic algorithms [12]. Under the simulation of multiple intelligent algorithms, many mathematical models can be analyzed in artificial intelligence operations [13, 14]. For simulation algorithms, the amount of calculation is large and the degree of calculation is high. With the top ten data processing technologies of artificial intelligence, many algorithms can be implemented in a computer easily [15, 16].
Apply artificial intelligence algorithm to the noise propagation, is can reduce the destruction of the noise propagation, can control on the exercise of the vehicle, using the algorithm to calculate the reasonable traffic, comprehensive control of vehicles, using artificial intelligence algorithm can simulate the performance of all kinds of materials, to carry out the comprehensive detection of related noise.
2.2 Transmission path analysis
Path analysis is popular in the analysis of noise. According to different characteristics and experimental requirements, it can be divided into five categories, as shown in Table 1. For convenience of description, the abbreviations are also provided in Table 1.
TABLE 1 | List of abbreviations.
[image: Table 1]2.2.1 Traditional delivery path analysis method
The theoretical calculation formula of CTPA is as Eq. 1
[image: image]
where Q is the total response of vibration or noise at the target point, [image: image] is the frequency, [image: image] and [image: image] are the ith and jth paths, respectively. H represents the response frequency function on the path. P and F are the structural load and acoustic load, respectively [17].
2.2.2 Analysis method of working condition transmission path
OTPA is an improvement over CTPA, as shown in Eq. 2
[image: image]
where T is the transfer function from the sound pressure to the sound pressure of the target point, and X is the acceleration response of the structure transfer path on the passive side [18].
2.2.3. Analysis method of extended working condition transmission path
OPAX introduces the reference point, the target point and the reference point “source-transmission path-response” formulas are respectively Eqs 3, 4
[image: image]
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2.2.4 Fast transmission path analysis method
In situations where it is not necessary to specifically analyze which transmission path or which transmission path contributes, but only need to identify the subsystem with the largest contribution, a fast transmission path analysis method is proposed [19, 20], the formula is as Eqs 5, 6.
The process is as follows.
Step 1 Measuring the frequency response function Ha at the input end of the subsystem and the frequency response function Hp at the output end.
Step 2 Using the working condition response a to identify the subsystem load [image: image], as shown in Eq. 5.
[image: image]
Step 3 Calculating the transmission path contribution Pc, as shown in Eq. 6.
[image: image]
Figure 2 is a schematic diagram of the principle of FTPA, in which the excitation group is driven by a hammer. This will be more convenient for analysis, but the calculated load quality is poor, so it cannot be applied to finite element analysis [21, 22].
[image: Figure 2]FIGURE 2 | Schematic diagram of FTPA principle.
2.2.5 Multi-level transmission path analysis method
Figure 3 shows the steps of the MTPA method to analyze the three-level delivery system. The system shown in Figure 2 is in an un-decoupled state, and the frequency response functions H11, H21, H22, H32, H33 and H3 can be measured using methods such as the hammer excitation method. According to the FTPA mentioned above, measuring the working condition response acting on the subsystem 1, and the working load acting on the subsystem can be calculated by Eq. 7
[image: image]
[image: Figure 3]FIGURE 3 | Schematic diagram of MTPA principle.
The contribution of F1 to subsystem 2 is shown in Eq. 8
[image: image]
Similarly, using FTPA again, according to the contribution [image: image] caused by F1, the force that F1 acts on subsystem 2 is obtained, as in Eq. 9
[image: image]
The force transfer rate from subsystem 1 to subsystem 2 can be obtained by Eqs 7, 9, as shown in Eq. 10
[image: image]
In the same way, the transfer relationship between subsystem 2 and subsystem 3 can be analyzed. Finally, the contribution of F1 to the target point can be obtained, as shown in Eq. 11
[image: image]
[image: image]
Eq. 12 is the force transfer rate from subsystem 2 to subsystem 3.
Rapid transmission path analysis method under bridge noise distribution and propagation law study is to help to achieve when the distance between the bridge and the ground is greater than from the ground height of noise. Traditional distribution path analysis method is beneficial to the elevated rail bridge structure near field noise characteristics study, can find the bridge plate near field noise is mainly by the corresponding plate radiation noise.
To more accurately measure the noise under the bridge at various heights and reflect the accuracy of the measured noise, the response function can be integrated with the fast transmission path analysis method. The correlation between the two measurements is also quite high. The research of elevated rail noise makes use of the response function. For noise in a particular frequency band, the size and relative position of each bridge plate, as well as the distance between the field point and the bridge, are important factors to consider when the structural noise spectrum characteristics of each plate are relatively near. Certain field points will experience interference under the influence of other elements, creating regional strengthening or weakening spots.
3 TRANSMISSION PATH OF VIBRATION AND NOISE OF ELEVATED RAILWAY
3.1 Field test of environmental noise caused by high-speed railway vehicle-bridge coupling vibration
The layout of the measurement points for the on-site testing of the environmental noise caused by the high-speed train passing the bridge is shown in Figure 4. The acoustic sensor is arranged on the near-orbit side of the downward track. Six sets of data are taken for each measurement, and we conducted six tests on the noise of the elevated track structure, each lasting 10 s. It includes wheel/rail noise, pantograph noise and aerodynamic noise. The measured sound pressure levels of each measuring point caused by the vehicle-bridge coupling vibration are shown in Figures 5–7 respectively. In Figure 4, the traditional distribution path analysis method is used to study the noise propagation of the measuring point near the bridge. In Figures 5, 6, the noise propagation of different heights of the bridge deck and the noise propagation of the bridge deck section are studied.
[image: Figure 4]FIGURE 4 | Layout of measuring points for environmental noise caused by vehicle-bridge coupled vibration of high-speed railway.
[image: Figure 5]FIGURE 5 | Curves of sound pressure level at different distances [(A): S1-S6; (B): S7-S9; (C): S11-S14; (D): S15-S18) from the outer rail at cross-section measurement points.
Figure 5 shows the sound pressure level curve diagram of each measuring point near the bridge, the sound pressure level curve diagram of each measuring point on the section 7.5 m away from the outer rail, the sound pressure level curve diagram of each measuring point on the section 15 m away from the outer rail, and the sound pressure level curve diagram of each measuring point on the section 30 m away from the outer rail.
Figures 5A is a graph of the sound pressure level at each measuring point of the adjacent bridge. The dominant frequency of sound pressure level is 80–2500 Hz, and the peak frequency is 63–160 Hz. Because the measuring point S1 is located in the inner cavity of the box beam, the sound pressure level distribution is different from the four measuring points S3-S6 due to the influence of reverberation; the measuring points S3-S6 are close to the position of the bridge bottom plate, web plate and wing plate. The noise source is mainly bridge structure noise, mainly in low frequency. The sound pressure level and distribution law of these four measuring points are basically the same. The measuring point S3 has a peak at the frequency of 80 Hz, which corresponds to the local vibration of the bottom plate.
Figures 5B is a curve diagram of the sound pressure level at each measuring point on a section 7.5 m away from the outer rail. The measuring points S7 and S8 are 1.2 m and 2.4 m away from the ground, respectively. The noise sources are bridge structure noise, partially diffracted wheel-rail noise and aerodynamic noise, and the dominant frequency is 80–2500 Hz; S9 is 1.2 m away from the track surface, and the noise source is mainly wheel-rail noise. Pantograph noise and aerodynamic noise, the dominant frequency is 160–5000 Hz; the peak frequency of 3 measuring points is 1250 Hz.
Figures 5C is a curve diagram of the sound pressure level of each measuring point on a section 15 m away from the outer rail. The sound pressure levels of measuring points S13 and S14 are higher than measuring points S11 and S12. The dominant frequency of the four measuring points is 160–5000 Hz, and the peak frequency is 1250 Hz.
Figure 5D is a graph of the sound pressure level at each measuring point on the section 30 m away from the outer rail. The 4 measuring points have the same changing trend, and the dominant frequency is 200–5000 Hz; the sound pressure levels of S17 and S18 are higher than the measuring points S15 and S16, and the peak frequency is 1,250 Hz.
Figure 6 provides the sound pressure level curve diagram of each measuring point at a height of 1.2 m from the ground, the sound pressure level curve diagram of each measuring point at a height of 2.4 m from the ground; the sound pressure level curve diagram of each measuring point at a height of 1.2 m from the track surface, and the sound pressure level curve diagram of each measuring point at a height of 3.5 m from the track surface.
[image: Figure 6]FIGURE 6 | Curves of sound pressure levels [(A): S4,S7,S11,S15; (B): S3,S8,S12,S16; (C): S9,S13S,S17; (D): S14,S18] at various measuring points at different heights.
Figure 6A shows the sound pressure level of each measuring point 1.2 m above the ground. Below 40 Hz, the sound pressure levels of the 4 measuring points are highly consistent, indicating that low-frequency noise spreads far and attenuation is small. In the frequency range greater than 40 Hz, the measuring point S4 located directly under the bridge has the lowest sound pressure level because the bridge isolates wheel and rail noise and aerodynamic noise; the measuring points S7, S11 and S15 are far away from the track and are affected by wheel-rail noise and aerodynamic noise, and the sound pressure level is relatively high. The sound pressure level distribution law is: S15 > S11 > S7> S4.
Figure 6B shows the sound pressure level of each measuring point 2.4 m above the ground. The distribution law of the sound pressure level of the 4 measuring points is the same as that of the measuring point 1.2 m from the ground. In the frequency range greater than 200 Hz, the sound pressure level distribution law of each measuring point is: S16 > S12 > S8> S3; the measuring point S3 has a peak at a frequency of 80 Hz, which corresponds to the local vibration of the bridge floor.
Figure 6C shows the sound pressure level of each measuring point at a height of 1.2 m from the track surface. The changing trend of the sound pressure level at the 3 measuring points is the same. The sound pressure level of each measuring point is mainly affected by wheel/rail noise, pantograph noise and aerodynamic noise. The sound pressure level distribution law is: S9> S13 > S17, indicating that the sound pressure level decreases as the distance from the track increases.
Figure 6D shows the sound pressure level of each measuring point at a height of 3.5 m from the rail surface. The change trend of the sound pressure level of the two measuring points is highly consistent. The measuring point S14 is close to the track, and its sound pressure level is greater than that of the measuring point S18, and the peak frequency is 1,250 Hz.
Figure 7 shows the maximum measured sound pressure level at each measuring point of the bridge mid-span section. Table 2 shows the maximum measured sound pressure level at each measuring point and the corresponding frequency.
[image: Figure 7]FIGURE 7 | Maximum measured noise at each measuring point of the bridge mid-span section.
TABLE 2 | Maximum measured sound pressure level and corresponding frequency of each measuring point.
[image: Table 2]Some conclusions can be obtained from Figure 7 and Table 2.
1) The measuring point S1 is located inside the box girder, and the reverberation in the cavity is louder. The maximum sound pressure level is 79.9dB, and the corresponding peak frequency is 160 Hz.
2) The measuring points S3, S5 and S6 are respectively close to the bridge bottom plate, web and wing plate. The noise source is mainly bridge structure noise. The maximum sound pressure levels are 65.5, 61.5, and 62.3dB, and the corresponding peak frequencies are 80, 125, and 160Hz, respectively. This shows that the environmental noise source near the bridge mainly comes from the bridge structure noise. Its distribution law is: bridge floor structure vibration noise > wing plate noise > web noise. The bottom plate structure has the largest vibration sound pressure level, and the bottom plate has the largest radiation area. Therefore, the vibration of the bottom plate contributes the most to the vibration of the bridge structure.
3) The measuring points S9, S13, and S17 are all higher than the top surface of the rail, and the noise sources are mainly wheel/rail noise, pantograph noise and aerodynamic noise. The maximum sound pressure level is 77–83.3dB, and the corresponding peak frequency is 1250 Hz.
4) In the section 30 m away from the outer rail of the track, the dominant frequency of the 4 measuring points is 200–5000Hz; the noise sources are mainly wheel-rail noise, pantograph noise and aerodynamic noise. The maximum sound pressure levels are 71.6, 72.3, 77 and 79.7dB, and the peak frequencies are 800 Hz (S15) and 1250 Hz (S16-S18). This shows that even at a distance of 30 m from the outer track of the track, the environmental noise caused by the high-speed train passing the bridge exceeds the acoustic environment limit of 70 dB [10].
5) As the train speed is greater than 300 km/h, wheel/rail noise, pantograph noise and aerodynamic noise are the main noise sources. The environmental noise caused by high-speed trains passing bridges easily exceeds the acoustic environment standards. Therefore, when high-speed railway bridges pass through urban areas, noise reduction measures must be taken.
3.2 Response function
3.2.1 Frequency response function
According to the formula of the transfer path analysis model, the accurate acquisition of the transfer function is one of the important tasks in the modeling process. In the process of obtaining the frequency response function, it is necessary to more or less consider the issues of efficiency and accuracy. According to many engineering practices and theoretical analysis: 1) The Hv transfer function estimation method can be used to obtain a high-precision transfer function by comprehensively considering the effects of noise at the input and output; 2) The principle of reciprocity is a commonly used reference principle for obtaining transfer functions in the NVH field, which can greatly improve the test efficiency of the transfer function; 3) The coherence function between the input and output signals can be used to evaluate the quality of the transfer function.
Because the frequency of this article is 20Hz–500 Hz, and the number of excitation points is large. Therefore, this article chooses the force hammer as the excitation system. The hammer is mainly composed of hammer head, force sensor and hammer handle, as shown in Figure 8.
[image: Figure 8]FIGURE 8 | Schematic diagram of force hammer.
3.2.2 Test results
Since the estimation of the frequency response function adopts the approximate least square method, the correlation coefficient corresponding to the function can be defined. Abbreviated as the coherence function, the coherence function is a measure of the least squares error of the target frequency response function during the test, and the coefficient of the coherence function is generally within 0–1. If the coherence function is 1, it means that there is a good linear relationship between the input and output functions obtained by multiple tests after averaging; if the coherence function is less than 1, there are some common reasons: irrelevant noise interference; system nonlinearity is strong; analysis leakage is serious.
The coherence function can well reflect the degree of measurement quality. After the frequency response function test is over, the coherence corresponding to each function needs to be checked to see if the coherence function is greater than 0.95 in the frequency range of 20Hz–300 Hz.
It can be seen from Figure 9 that the coherence function of each excitation point is greater than 0.95 in the frequency range of 20Hz–300 Hz. It is even 0.99 at some frequencies, so the test result is valid.
[image: Figure 9]FIGURE 9 | Coherence function curve.
4 NOISE REDUCTION ANALYSIS
4.1 Noise control
Noise is an example of auditory pollution, which is a different type of environmental pollution from other types. The noise’s singular attribute is its one-sidedness. Noise pollution has a brief duration, cannot go very far, and does not precipitate in the environment. With the management and control of the noise source, the noise pollution will end right away, and only transient noise from nature—without the matching residue—will be produced in the environment. A difficulty with managing noise on raised rail pavement involves local development, regulation, and noise management strategies. Technology-wise, the management of noise sources, the way to lessen noise during sound wave propagation, the proper planning and layout of elevated buildings, the management methods include detection and analysis, the drafting of various regulations, treaties, standards, and even the improvement of pavement materials. The majority of road noise is produced by moving cars. In contrast to conventional noise, the source of this noise is a moving vehicle, which creates random noise that affects a large area and is quite harmful.
Two things influence the bridge structure’s near-field noise. One way that the sound waves from the plate’s radiation will interact with one another is by diffraction or direct impact, and another way is through the plate’s unique sound radiation properties. Many factors influence the radiation noise of circuit boards. The wavelength of the vibration mode, the size, and the shape of the structure all affect the surface area of the plate, the mean square value of the surface normal vibration speed, and the radiation efficiency of the plate in a particular frequency band. As a result, even though the bridge deck has the highest radiation surface area, it frequently has lower radiation noise sound pressure levels than the other two measuring stations in specific frequency bands. With increasing transverse distance, the total sound pressure level of noise at each measurement point steadily falls, although the rate at which it does so varies depending on the height above the ground. The ground reflection wave therefore lateralizes at the near-Earth observation site.
4.2 Internal sound insulation and noise reduction
Some space on the elevated railway can be used to install sound-absorbing materials. In this sound insulation calculation, 0.01 m thick aluminum plates are selected to be installed on both sides of the elevated railway. It is impossible to use a whole piece of aluminum plate for sound insulation in actual projects, and the aluminum plate should be installed on the frame. The sound insulation frame in the picture is simulated by beam elements. However, since the rigidity of the frame is much greater than that of the aluminum plate, the material stiffness of the beam element is set to 2E12 to make the rigidity much greater than the rigidity of the aluminum plate. In Virtual. Lab, the acoustic finite element method is used to solve the sound pressure of the field point after the sound insulation treatment, and the vibration velocity of the elevated railway structure is used as the acoustic boundary condition. Then, it uses the acoustic-structure coupling method to calculate the noise reduction effect after sound insulation. The sound insulation calculation needs to calculate the structural mode of the sound insulation aluminum plate. The structural mode is calculated in ANSYS, and the boundary conditions are four-sided fixed constraints. The contact part between the sound insulation structure and the upper and lower acoustic cavities is used as the acoustic-solid coupling contact surface, and the vibration speed of the contact surface is the same as the vibration speed of the aluminum plate. The calculation frequency is 20–200 Hz, and the calculation step is 1 Hz. Figure 10 shows the comparison between the sound insulation treatment and the non-sound insulation treatment for each field point. The calculation result is shown in Figure 10.
[image: Figure 10]FIGURE 10 | The low-frequency noise reduction effect of each field point with sound insulation (A) and noise reduction (B).
It can be seen from Figure 10 that sound insulation and noise reduction have obvious effects on low frequencies. The average amount of noise reduction in the low frequency band of each site is about 5dBA, and the highest noise reduction amount can reach 10dBA. Each acoustic cavity in the high frequency range also has a significant noise reduction effect. As the frequency increases, the amount of sound insulation decreases, which shows that the sound insulation aluminum plate works in the rigidity control area. However, the sound insulation aluminum plate needs to be installed in the entire ceiling position, and cannot be installed in the optimized noise reduction area. Because partial sound insulation will cause sound leakage, the noise reduction effect will be worse.
The term “sound barrier” refers to a mechanism that disrupts the noise propagation process in order to reduce noise in a particular location. In other terms, it was a strong wall that completely muffled outside noise. Compared to when there is no barrier, there is less cirraction, noise wave over the sound barrier’s maximum point, and sound energy produced by the sound point. When the sound barrier is parallelly installed on both sides of the road, reflection will frequently occur, and it will be accompanied by noise waves that cross the highest barrier. This will cause diffraction to the sound point phenomenon, which will, to some extent, lessen the sound barrier insertion loss.
In general, a sound barrier with a height of 3–6 m reduces noise in the surrounding region [23]. There are three ways for a sound wave to travel when it encounters a sound barrier during its course of propagation: first, it must cross the sound barrier at its highest point in order to reach the sound point; second, it must pass through the obstacle, in this case the sound barrier; and third, it must reflect off the wall surface of the sound barrier in order to change its course of travel [24, 25].
5 CONCLUSION
The development of high-speed railway has shortened the distance between cities, but the noise on the elevated railway will make people near the railway feel noisy. As the research on noise analysis becomes more and more in-depth, there are more and more related ideas and results, and there are more and more ways to deal with noise. This article mainly uses artificial intelligence algorithm as a breakthrough point to find a more convenient and effective way to solve the problem of elevated railway noise. In the article, the current situation of artificial intelligence algorithms and the background of the noise problem of elevated railways are explained, and the research purpose and significance of this article are put forward. After that, the artificial intelligence algorithm and the principle of path analysis are introduced, fully demonstrating the combination of artificial intelligence algorithm and traditional path analysis. Then the path analysis of the elevated railway noise studied in this paper is carried out. In the analysis, the noise of the elevated railway was measured at different heights and distances, which is very important for the analysis. Finally, through traditional path analysis, it is concluded that railway noise includes wheel/rail noise, pantograph noise and aerodynamic noise. By understanding the specific noise types, the noise reduction can be studied with more different noise types, to play a better noise reduction research, so that the noise in the way of transmission. It is necessary to conduct the noise reduction analysis. Therefore, this article has conducted two analyses of sound insulation and noise reduction for noise reduction, and the results show that the effect of sound insulation and noise reduction will be better, and the effect of noise reduction can reach 5–10 dB.
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