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The subway constitutes an important component of modern urban transportation infrastructure. In the construction of subway tunnels, tunnel support construction faces complex geological and boundary conditions, especially in long-distance tunnel construction. The traditional 0-80m short distance pipe shed can no longer meet the support requirements. Therefore, how to achieve efficient, safe, and stable drilling technology in the case of one-time installation of ultra long pipe sheds has become an important issue. At present, the academic community at home and abroad has conducted extensive research on the key technology of drilling holes for one-time installation of ultra long pipe sheds in tunnel support construction. With the rapid development of subway construction in China, research in this field has also made progress. However, existing research still has some shortcomings, such as a lack of practical application experience, and the applicability and feasibility of the technology still need to be verified [1]. Therefore, this study will combine domestic and foreign research results, and explore the key technology of drilling super long pipe sheds at once in tunnel support construction based on actual construction needs and characteristics. By delving into the current research status of this technology, analyzing its development trends and existing problems, we aim to provide scientific and feasible technical references for the design and construction of similar projects in the future. Enhance the level of drilling technology for super long pipe sheds in China. The drilling technology of super long pipe shed is one of the crucial key technologies in subway tunnel construction. The purpose of this study is to explore the key techniques for drilling holes in tunnel support construction by drilling ultra long pipe sheds in one go. The aim is to enhance the level of drilling technology for ultra long pipe sheds in China and make significant progress in the field of subway construction. 
Promote the safety and stability of subway tunnel construction. The key technology of drilling super long pipe sheds in one go during tunnel support construction is an important guarantee for ensuring the safety and stability of subway tunnel construction. 
Through the technological exploration and application of this study, the risks during tunnel construction can be effectively reduced, and the safety and stability of subway tunnel construction can be promoted. Improve the efficiency of tunnel support construction. Based on existing research results and actual construction needs, this study aims to explore the drilling technology of one-time installation of ultra long pipe sheds, in order to improve the efficiency of tunnel support construction and promote the further development of subway construction. 
In summary, this study will have certain practical significance and promotional value for the development and improvement of domestic subway construction, and has important academic and social significance in related technical fields.
1.2. Research status at home and abroad 
The academic community at home and abroad has conducted extensive research on the key techniques for drilling holes in the construction of tunnel support by drilling ultra long pipe sheds at once. Among them, foreign countries are mainly concentrated in developed countries such as Europe and America, who have achieved a series of remarkable results through continuous innovation and improvement of existing technologies. The United States is one of the pioneers in global subway construction, with the earliest research on the formation of ultra long tunnels. In 1994, the Hudson River underwater tunnel constructed in New Jersey, USA, adopted TBMA (Tunnel Boring Machine Assisted) drilling technology and successfully drilled a one-time 17.5m diameter giant high-pres-sure clean water pipeline [2]. Afterwards, TBMA drilling technology gradually developed and improved, and was applied worldwide. Europe has also achieved many results in the research and application of tunnel construction and related technologies. For example, when constructing the Tokyo subway in Japan, temporary wall pole support technology was used in soft soil layers, and multiple technologies such as synchronous grouting technology and artificial rock freezing technology were widely used to promote the construction of the world's longest underwater tunnel, the Gexi
In China, with the rapid development of subway construction, relevant research has also made certain progress, but there are still some technical and experiential shortcomings. At present, the research on drilling technology for ultra long pipe sheds in China is mainly focused on laboratory tests and on-site construction processes. For example, in 2003, the Chinese Academy of Sciences Shenzhen Advanced Technology Research Institute successfully developed a land giant geological drilling rig, which can complete the drilling of large pipe sheds with a radius of 9 meters, as well as a series of scientific research achievements such as drilling and excavation and geological disaster prediction technology research in tunnel construction [3]. The maximum settlement of the structure is regarded as the index of underneath the subway construction and design the mechanical parameters for pipe shed reinforcement layer on a subway station passing through the existing structure is back analyzed by utilizing the orthogonal experiment design methods, and the mechanical integration properties parameters which is close to engineering practice including elastic modulus, Poisson ratio, cohesion and internal friction angle for the material in the pipe shed reinforcement area are got. The purpose of Ma is to study the effect of advance support on the stability of tunnel surrounding rock using the numerical analysis [4]. During construction, controlling the underground pipe gallery deformation is difficult because the water-rich sandy strata can easily become unstable [5]. To deal with this problem, Zhao propose a double layer pre-support system (DLPS) consisting of pipe shed and horizontal jet grouting piles, whose function mechanism is explored from the viewpoint of passive protection and active reinforcement [6]. Taking the national One Belt and One Road key project, Majiazhai Tunnel on the Linxiang-Qingshuihe Expressway in Lincang of Yunnan province as the engineering background, a finite element model of tunnel excavation was established with or without advance support by finite element software MIDAS GTS NX [7]. The tunnel face of the super-large section tunnel constructed using benching tunneling method tends to loss stability in the stratum with very poor surrounding rock grade (grade V) [8]. Zhang compare the deformation before and after the support [9]. To analyze the ground settlement caused by tunnel construction under ultrasmall distance, Zhang use numerical simulation and measurement to analyze the ground settlement and the effect of reinforcement measures. The tunnel has an extralarge cross section, and it is a low flat-ration railway tunnel [10]. Huo describes the finite element analysis for this tunnel excavation that was used to guide the construction [11]. 
Based on the Tianshan Tunnel project, Jiang aim at the problems of the loose pebble layer structure, poor cohesion, strong permeability, shallow excavation is not easy to form a confined arch, and easy to causes surrounding rock deformation and failure [12]. Taking the construction of a certain section of the Guiyang Railway as an example, Liu conducted a numerical simulation of a large pipe shed advanced support tunnel using MIDAS/GTS NX finite element software by analyzing the force on the micro section of the pipe shed. 
The displacement and stress of the pipe shed were obtained, which is a more reasonable and better load-bearing plan [13]. 
1.3 Research Purpose and Content 
This article is based on the excavation construction of the underground excavation section of the Songhuai Youyuan Station (Line 9) of the Zhengzhou Metro, aiming to conduct in-depth analysis and research on the key techniques for drilling a 188-205m super long pipe shed in a single excavation tunnel. The specific objectives include: selection and parameter design of drilling machines, optimization of drilling equipment configuration, determination of drilling process parameters, construction quality control and monitoring, etc. Through research on relevant technologies and analysis of actual construction cases, the aim is to propose a feasible and effective drilling technology scheme to meet the construction requirements of ultra long pipe sheds under complex boundary conditions. At the same time, this study also has important reference value and driving role for academic research and engineering practice in related fields.
order to improve construction efficiency and quality, researchers have begun to explore the method of constructing ultra long pipe sheds at once [14]. 
With the development of materials science, researchers are gradually introducing new materials, such as high-strength steel, composite materials, etc., for the preparation of ultra long pipe sheds. These materials have strong compressive strength and stability, which can meet the requirements of subway tunnel construction [15]. 
In terms of the preparation of large pipe sheds, with the continuous improvement of production technology, the cost of preparing ultra large pipe sheds has been effectively controlled. Modern manufacturing processes and equipment ensure the quality and stability of ultra long pipe sheds. 
2.2 Principle of Hole Forming Technology for Large Pipe Sheds 
The core principle of the large pipe shed drilling technology is to install a super-long pipe shed in one go, forming a continuous support structure on the tunnel face, thereby achieving long-distance drilling. This technology has the following advantages compared to traditional short distance pipe sheds: 
Reduce manual intervention: Installing ultra long pipe sheds at once can reduce the number of intermediate disassembly and reinstallation, reducing the difficulty and risk of manual operations. Improving support effectiveness: The large pipe shed can provide stronger overall support, increasing stability and safety during tunnel construction. Improving construction efficiency: The large pipe shed drilling technology can significantly shorten the construction cycle, improve the efficiency and progress of tunnel construction. 
2.3 Drilling process flow of large pipe shed 
The process flow of drilling technology for large pipe sheds usually includes the following steps: 
2.3.1 Preparation of tunnel face 
Before drilling the large pipe shed, it is necessary to prepare the tunnel face. Firstly, it is necessary to clean the palm surface, ensure that it is clean, flat, and free of debris such as crushed stones, and reinforce or spray concrete to improve its flatness and stability. 
2.3.2 Preparation of large pipe shed 
According to specific engineering requirements, prepare pipe shed modules with ultra long lengths. During the preparation process, suitable materials need to be selected, such as high-strength steel or composite materials, to ensure the strength and stability of the pipe shed. After preparation, conduct quality inspection on the pipe shed module to ensure that it meets the usage requirements. 
2.3.3 Pipe shed installation 
Connect the prepared pipe shed module into a complete section and install it onto the tunnel face using specialized equipment. During the installation process, it is necessary to pay attention to the flatness and verticality of the pipe shed, as well as the close connection with the ground. At the same time, corresponding fixing measures such as welding and bolt connection should be taken to ensure the stability and firmness of the pipe shed.
2.3.4 Hole forming construction 
After the installation of the pipe shed is completed, the drilling construction is carried out using specialized equipment. Drilling machines or cutting machines are usually selected for drilling or cutting holes as needed. During the drilling process, it is necessary to control vibration, noise, and particulate matter emissions to reduce the impact on the surrounding environment and geology. 
2.3.5 Post drilling treatment
After the completion of drilling, the interior of the pipe shed needs to be treated. This includes cleaning holes, checking the stability of the pipe shed, and carrying out reinforcement and reinforcement as needed to ensure construction quality and overall stability of the tunnel. 
The above is an overview of the drilling technology for large pipe sheds. By setting up ultra long pipe sheds in one go, efficient, safe, and stable tunnel drilling can be achieved. With the continuous development of technology and the promotion of its application, the large pipe shed drilling technology is expected to play a greater role in subway tunnel construction and make greater contributions to urban transportation construction.
3. Project Background and Engineering Characteristics Analysis 
3.1 Overview of the Underground Excavation Section Project of Zhengzhou Metro Songhuai Youyuan Station (Line 9) Songhuai Station (formerly Songhuai Youyuan Station) is the 15th station of Zhengzhou Metro Line 6 Phase I project, which is a T-shaped transfer with Zhengzhou Metro Line 9. The station of Line 9 is designed and implemented simultaneously with the station of Line 6. The station is located at the intersection of Huaihe East Road and Songshan South Road. Line 6 stations are set up along Huaihe East Road, and Line 9 stations are set up along Songshan South Road. 
The starting mileage of the underground excavation tunnel in the parking section is ZDK23+622.881, and the ending mileage is ZDK23+828.007, with a total length of 205.126m. The underground excavation tunnel adopts a single track and single hole section, with the standard section adjacent to the station being 189.1m long, 11.3m wide, and 9.3m high. The expanded section adjacent to Line 9 is 16.026m long, 12.6m wide, and 10.2m high. The thickness of the top cover soil is about 9.776m to 10.66m.
The steel pipes used for the concealed excavation pipe shed should be straight and smooth. Before installation, the working surface should be tightly and firmly sealed, cleaned, and the drilling position should be measured before construction. The allowable deviation of the external insertion angle of the drilling hole is 0.4m; Drilling should be carried out from high hole position to low hole position; The drilling hole diameter should be 30-40mm larger than the diameter of the steel pipe; When encountering stuck or collapsed holes, grouting should be done before re drilling. The pipe shed is constructed at a time of 208m, with a cross-sectional design of 41 pieces.
3.2 Engineering characteristics
1. The section size and length of the concealed excavation tunnel in this project are relatively large, and the geological condition of the section is mainly composed of silty clay. Therefore, the double-sided wall heading method needs to be used for construction; 
2. The preparation work for dewatering before excavation of the underground tunnel in this project is an important factor for the safety and stability of the tunnel. Therefore, the setting of dewatering wells around the underground tunnel must be reasonable and effective; 
3. The surrounding environment of the underground excavation tunnel in this project is relatively complex, adjacent to numerous buildings and pipelines. Therefore, the difficulty of this project is to ensure the safety of the project during the construction phase while also protecting the stability of surrounding buildings and structures; 
4. The temporary construction site of the underground excavation tunnel in this project is narrow, and the layout of the site should be based on the principles of reasonable utilization and adaptation to local conditions to ensure smooth construction 
4. Key Techniques for Forming Holes in Large Pipe Sheds 
4.1 Construction preparation 
1. Determine the hole position 
The side wall structure of the station reserves a concealed excavation door. According to the design position of the pipe shed on the drawing, the centerline of the pipe shed construction surface is synchronously determined, and the total station instrument "Leica Ts09plus" is used to position and set out one by one. 
2. Selection of raw materials 
The steel pipe for the pipe shed adopts φ 152mm hot-rolled seamless steel pipe with a wall thickness of 10mm. 
3. Drill selection 
The directional drilling machine for pipe shed construction uses a 75KW hydraulic drilling rig with a torque of 10000KN, which meets the construction requirements after verification
4. Installation of drilling rig platform 
Drill platform setting 12m × 8m × 5m (length × wide × High), constructed with I-beams, columns and beams made of 18 # I-beams, diagonal bars made of 14 # I-beams, and the top of the platform is covered with 10mm thick steel plates. 
4.2 Drilling sequence and deviation correction 
1. Drilling 
According to the construction sequence of each guide tunnel in the pipe shed studio (double side wall heading method), 41 pipe sheds are grouped, and 4 are grouped together, such as GP-9, GP-10, GP-11, GP-12. GP-9 will drill ①, GP-11 will drill ②, GP-10 will drill ③, and GP-12 will drill ④. The construction of four pipe sheds in the formation has been completed, and the next formation construction will proceed.
Duck drill bit deviation correction
The steel pipe in the pipe shed is processed into a wedge-shaped inclined surface, and the steel plate is welded to form a wedge-shaped guide plate (duck shaped drill bit). 
A water outlet is opened above the steel pipe plug, and the azimuth orientation of the wedge-shaped guide plate is carried out when entering the hole (the guide plate faces upwards, which is 12 points, like a clock face). During construction, it was found that the water level measurement at 12 o'clock was lower than the inlet water level, and the angle was judged to be lower. The drill bit can be adjusted to 12 o'clock, with the guide plate facing upwards and directly pushed in. At this time, due to the large slope area of the guide plate bottom plate. When subjected to an upward force, the drill bit trajectory will move upwards. Similarly, correcting the deviation at 6 o'clock can make the drill bit trajectory downward, while at 9 o'clock and 3 o'clock are the left and right correction directions, respectively. If the angle is appropriate, the drilling rig will rotate and drill at a constant speed, and the trajectory of the drill pipe is generally straight 3. Drill rod monitoring 
To further ensure the accuracy of pipe shed installation, the "Jindi CTX50 probe" wired guide instrument is used to monitor the accuracy of pipe shed installation position. 
The probe is installed 200mm behind the duck drill bit, and the wire is connected to the operation console display screen to monitor the azimuth and elevation angles of the steel pipe in the hole at any time. If there is deviation, a duck type drill bit can be used to correct the deviation, and the final hole deviation can be controlled within 0.4m.
4.3 Pipe following drilling 302
1. Segmented installation of pipe shed 
When drilling, maintain low speed and low pressure, and control the pressure and speed of drilling and normal drilling to prevent rod breakage. When drilling, the drilling speed is not easily too high. During the drilling process, high-pressure water is transported to the drill bit to remove debris and prevent sticking. When the first section of the drill pipe enters the tail of the rock layer and the remaining 20-30cm is left, the drilling stops. Two pipe tongs are used to manually clamp the drill pipe, which is reversed at low speed and removed. The drill pipe is returned to its original position along the guide rail, and the second drill pipe is manually installed. A connecting sleeve is installed at the front end of the drill pipe, aligned in direction, and connected as a whole. After the installation is completed, pass the steel wire rope through the newly added pipe joint and leave a measuring joint. 
2. Thread connection 
Quality control of steel pipe joints: When connecting pipes, the joints of the steel pipes should meet the stress requirements, and the joints of adjacent steel pipes should be staggered before and after. The number of joints within the same cross-section should not exceed 50%, and the connecting threads of single and double sequence holes in the pipe shed should be staggered by at least 1m. Every 5m of drilling requires the use of a Jindi CTX50 probe to determine its position, and the quality of the hole should be determined based on the drilling status of the drilling machine. Any deviation issues that may occur during drilling should be promptly addressed. 
3. Pipe shed guidance control 
The guidance system includes a receiver, remote display device, and CTX50 probe. The remote display device and probe are wired. Horizontal directional drilling method is
a method of non-excavation pipeline construction. This method requires accurate measurement of the position and direction of the drill bit underground during the drilling process. According to the difference between the position and direction of the drill bit during the drilling process and the design trajectory, the drilling direction of the drill bit can be adjusted at any time to complete the pipeline laying according to the design requirements. 
Based on the geological conditions of the area, the site Φ the 152-pipe shed construction adopts a water jet assisted drilling process. To ensure the accuracy of the pipe shed construction, a wired guiding instrument is used to control the horizontal accuracy of the drill pipe (pipe shed pipe), and a wedge palm inclined plate guiding drill bit is used to adjust the pipe shed pipe for construction. To ensure safe, accurate, and efficient construction, the probe is installed 200mm behind the guide drill bit. 
The probe is equipped with a specially designed sensor, which is directly powered by 15V DC. The display screen displays the inclination angle (horizontal angle) and facing angle of the drill bit (direction of the guide plate: 12 points when the guide plate is facing upwards, similar to a clock face). The wired probe can transmit electrical frequency to the signal receiver and display the left and right deviation of the drill bit. 
4.4 Flushing fluid circulation 
Before directional drilling, the water pump must be turned on first, and the drilling can only be carried out after the flushing fluid flows through the drill bit. When drilling, the pump pressure should be controlled between 0.5~1.0Mpa, and the pump volume should be 10~30L/min, maintaining a medium to low pressure and drilling at a uniform speed.
To prevent sand and soil loss and avoid soil settlement, it is necessary to adopt pressure retaining measures inside the hole to ensure that the return water volume is not greater than the inlet water volume. 
4.5 Sealing of Orifices 
When the steel pipe in the pipe shed is set to the designed length, stop drilling. The horizontal hydraulic device at the front end of the directional drill clamps the steel pipe in the pipe shed, and the directional drill reverses and returns to its original position, timely sealing the orifice. The sealing material shall be geotextile or cotton wool, and the pipe shed mouth shall be filled and sealed within a range of 1 meter. The outer side shall be sealed with water without leakage and cement for a second time to ensure that the gap between the steel pipe and the drilling hole is dense without slurry leakage. The end of the pipe shed steel pipe is welded and sealed with 5mm steel plate, according to the seamless steel pipe φ Measure the size of the cover and cut the grouting hole in the middle of the 152 sample. Use the water pipe screw to weld and seal, and 
4.6 Grouting operation
The slurry is made of cement slurry, which flows back through the pipe shed from the annular gap outside the steel pipe at the pipe head. The air inside the pipe is discharged through an exhaust gate valve installed on the sealing device at the orifice. When the slurry flows out of the exhaust hole, close the exhaust hole and continue to pour the slurry to fill the steel pipe and surrounding gaps. Grouting should have pressure retaining measures, with the annular gap being sealed by a one-way valve, a return water valve, and an orifice. The pressure inside the pipe shed should be maintained by a one-way valve and an orifice sealing device 
Before grouting: Before the slurry enters the formation, close the main valve, open the pressure relief valve, and start the high-pressure grouting machine. The slurry enters along the grouting pipe. After the slurry emerges from the pressure relief valve, close the pressure relief valve, open the main valve, and enter the advanced support grouting process. 
During grouting: The slurry enters the formation. After the pre grouting process is completed, open the main valve, close the pressure relief valve, and start grouting. At this time, all connections should be well sealed. If necessary, wrap a layer of wet fine hemp thread on the thread to strengthen the sealing. The exhaust pipe can not only discharge the vacuum pressure inside the grouting pipe, but also check the grouting amount. During the grouting process, pay attention to controlling the pressure between 0.5~1Mpa, and use the grouting pressure and grouting amount as the control indicators. After reaching the designed grouting amount, stabilize the pressure for 15 minutes to stop grouting.
6. Conclusion and Outlook 
6.1 Summary of research conclusions 
The purpose of this study is to analyze the problem of one-time installation of super long pipe sheds during the construction of the Songhuai Station tunnel, and to propose boundary conditions and construction requirements. Through comprehensive consideration and analysis of relevant factors, the following research conclusions have been drawn: Firstly, in terms of boundary conditions, reasonable construction time limitations, spatial limitations, and geological considerations are crucial for the construction of pipe sheds. The reasonable arrangement of construction time windows and the full utilization of pipe shed space can improve construction efficiency while ensuring the safety and stability of the surrounding environment. Understanding the geological conditions helps to select suitable pipe shed materials and construction plans, thereby ensuring the feasibility and quality of construction. 
Secondly, in terms of construction requirements, the selection of steel pipe materials and the design of construction plans are key to successfully completing the construction of the pipe shed. Suitable steel pipe materials need to have sufficient strength and corrosion resistance to meet the special requirements of the tunnel environment. The design of the construction plan includes drilling position and spacing, grouting method, support materials, etc. It is necessary to fully consider the shape and length of the tunnel to ensure the smooth progress of construction. 
6.2 Existing problems and improvement directions 
However, there are also the following issues and areas for improvement in this study: 
During the construction process, safety issues need to be given greater attention. Although some safety measures were mentioned in the study, such as safety warning signs, protective nets, and safety personnel, the specific construction operations and emergency response aspects still need to be further clarified and improved. It is also necessary to provide training and improve safety awareness for construction personnel. 
In addition, methods for drilling quality control and monitoring need to be more refined and comprehensive. Further research and practice are needed to ensure that the quality indicators such as straightness, pore size control, and grouting compactness of the borehole meet the requirements. At the same time, continuous monitoring and data recording during the construction process also need to be more systematic and automated in order to detect and solve problems in a timely manner. 
6.3 Further research prospects 
Based on the existing problems and improvement directions mentioned above, further research and practice can be carried out from the following aspects: 
Firstly, the feasibility and effectiveness of the boundary conditions and construction requirements proposed in this study are further verified through case studies of actual projects. For the construction of pipe sheds in different regions and geological conditions, corresponding boundary conditions and construction requirements can be further ad- justed and optimized. Secondly, more systematic research and scheme design should be carried out to address safety issues during the construction process, including strengthening training for construction personnel, improving safety facilities, and emergency response. At the same time, it is also important to learn from the construction experience of pipe sheds in other countries and regions and study how to improve construction safety and efficiency. In addition, in terms of drilling quality control and monitoring, research new detection methods and technologies, such as non-destructive testing technology, laser scanning technology, etc., to improve the control and accuracy of construction quality. By establishing a real-time monitoring system, timely obtaining key data during tunnel construction, and combining it with intelligent algorithms for analysis and prediction, it will help to identify problems in advance and handle them in a timely manner. Finally, in-depth research can be conducted on other key aspects of pipe shed construction, such as material selection and construction processes, to further improve the entire pipe shed construction process and technology. At the same time, strengthening cross research and cooperation with relevant fields, such as geological engineering and civil engineering, can also provide more comprehensive support and technological innovation for pipe shed construction. 
In summary, this study conducted a preliminary discussion on the issue of one-time installation of super long pipe sheds during the construction of the Songhuai Station tunnel, and proposed boundary conditions and construction requirements. However, further refinement and validation of these research findings are needed to provide more effective and reliable support in practical applications. By combining with practice, the technology and methods of pipe shed construction can be continuously improved and improved, making contributions to the development of subway tunnel construction.
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· Cần có sự phân tích, nêu rõ các biện pháp được sử dụng để có thể nâng cao và đảm bảo chất lượng của việc thi công đường hầm bằng đường ống được kích ép;
· Với công trình cụ thể đang được nghiên cứu và áp dụng, phải trình bày rõ ràng sự khác biệt giữa việc sử dụng các biện pháp tối ưu hóa và các điều kiện biên xung quanh đường hầm với trường hợp không sử dụng để làm rõ các tác dụng của việc sử dụng các biện pháp tối ưu hóa và điều kiện biên này.

Tóm tắt:
Với sự phát triển nhanh chóng của giao thông đường sắt đô thị, ngày càng có nhiều đường hầm tàu điện ngầm được xây dựng bằng phương pháp đào hầm lá chắn. Với sự phát triển dần dần của không gian dưới mặt đất, các điều kiện địa chất mà việc đào hầm bằng lá chắn phải đối mặt ngày càng trở nên phức tạp hơn. Hiện tại, việc xác định các tham số đào hầm chủ yếu dựa vào kinh nghiệm kỹ thuật và phán đoán của con người, điều này dẫn đến tính chủ quan cao trong việc ra quyết định tham số và làm tăng rủi ro trong xây dựng. Phân tích có hệ thống dữ liệu xây dựng lá chắn thông qua các thuật toán học máy có thể mang lại tính khách quan cho cơ sở lý thuyết ra quyết định tham số đường hầm. Tuy nhiên, trong quá trình nghiên cứu, do những hạn chế về hiệu suất của mô hình machine learning và phương pháp lựa chọn tham số, mô hình dự đoán gặp phải những vấn đề như kết quả dự đoán kém và độ tin cậy của nghiên cứu tham số thấp. Để giải quyết các vấn đề trên, bài viết này dựa trên các thông số xây dựng lớn của một đoạn hỗn hợp nhất định ở Thâm Quyến, tích hợp phân tích kinh doanh và giảm kích thước dữ liệu, đồng thời tối ưu hóa quy trình lựa chọn tham số để cải thiện độ tin cậy của nghiên cứu tham số. Nó đã chọn thuật toán LGBM hiệu quả và chính xác để xây dựng mô hình dự đoán, kết hợp với tìm kiếm tối ưu hóa Bayeux Si để kết hợp siêu tham số tối ưu và tối ưu hóa hiệu suất của mô hình học máy để cải thiện hiệu quả dự đoán. Cuối cùng người ta đã quyết định sử dụng tổng lực đẩy, mô men xoắn của đầu cắt, tốc độ quay của đầu cắt và tốc độ đẩy làm các tham số đầu ra của mô hình để thiết lập mô hình dự đoán tham số đào hầm lá chắn cân bằng áp lực đất. Sai số trung bình giữa các giá trị dự đoán của mô hình và giá trị thực tế là dưới 15%, tương đối tốt. Độ chính xác dự đoán cao hơn thuật toán RFNN truyền thống. Kết quả nghiên cứu có thể cung cấp các ý tưởng tham khảo cho việc xây dựng các mô hình dự đoán tham số đường hầm và cũng có thể cung cấp hướng dẫn về mặt phương pháp cho việc lựa chọn và phân tích dữ liệu xây dựng tấm chắn..
With the rapid development of urban rail transportation, more and more subway tunnels are constructed using the shield tunneling method. With the gradual development of under ground space, the geological conditions faced by shield tunneling are becoming more and more complex. At present, the determination of tunneling parameters mainly relies on engineering experience and human judgment, which results in strong subjectivity in parameter decision-making and increases construction risks. Systematic analysis of shield construction data through machine learning algorithms could provide objectivity for tunneling parameter decision-making theoretical basis. However, during the research process, due to the limitations of machine learning model performance and parameter selection methods, the prediction model had problems such as poor prediction results and low reliability of parameter research. In response to the above problems, this article was based on the massive construction parameters of a certain composite section in Shenzhen, integrates business analysis and data dimensionality reduction, and optimized the parameter selection process to improve the reliability of parameter research. It choosed the efficient and accurate LGBM algorithm to build a prediction model, combined with Bayeux Si optimization searches for the optimal hyperparameter combination and optimizes the performance of the machine learning model to improve the prediction effect. It was finally decided to use the total propulsion force, cutterhead torque, cutterhead rotation speed and propulsion speed as the model output parameters to establish an earth pressure balance shield tunneling parameter prediction model. The average error between the model prediction values and the actual values was less than 15%, which was relatively good. The prediction accuracy was higher than the traditional RFNN algorithm. The research results could provide reference ideas for constructing tunneling parameter prediction models, and could also provide methodological guidance for the selection and analysis of shield construction data.
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