I would like to express my sincere gratitude for your valuable feedback. Your comments have been incredibly insightful and have greatly benefited my work. I have made substantial revisions based on your suggestions, and the specific changes are outlined as follows:

1) Could you provide more details about the numerical model's unique features and methodology in the abstract?
Thank you for pointing this out. We agree with your comment. Therefore, we have added more details about the unique features and methodology of the numerical model in the abstract. Specifically, we have provided a more detailed explanation regarding the modeling of the grouting zone and the supporting system within the grouting area. This includes refined models for different working conditions, such as the face chemical grouting, TBM shield tail small conduit installation, advanced pipe canopy grouting, and double-layer pipe canopy. These refined models allow for further calculations on the stability of surrounding rock and the stress characteristics of the supporting system under various treatment measures. 
The abstract has been revised to reflect this change, and the detailed explanation can be found on page 1, lines 10-15 of the revised manuscript.
2) What specific research gap does this study address compared to previous works?
Thank you for pointing this out. We agree with your comment. Therefore, we have clarified the specific research gap addressed by this study in comparison to previous works. In engineering practice, geological forecast analysis indicates that TBM is prone to jamming when passing through fractured zones like fault zones in gully areas. Previous studies have primarily focused on using pipe canopy pre-reinforcement to ensure smooth TBM passage, but this approach has limited applicability for fault zones in gully areas. This study specifically addresses the issue of TBM passage through fractured fault zones in gully areas, emphasizing pre-reinforcement measures that ensure smooth passage without jamming.
The revision has been made to the manuscript, and the updated text can be found on page 2, lines 83-96 of the revised manuscript.
3) How do the numerical simulation results quantitatively compare to the on-site measurements?
Thank you for your valuable comment. We agree with your observation. Therefore, we have added a comparison between the on-site measurement curves and the numerical simulation results. The analysis reveals that the deformation error between the two is generally less than 20%, indicating that the model is reasonable and provides a good fit for the actual conditions.
The revision has been made to the manuscript, and the updated text can be found on page 17, lines 511-512 of the revised manuscript.
4) Can you include a flowchart or schematic to clarify the TBM cutter head jamming mechanism and torque-related calculations?
Thank you for your insightful suggestion. We agree that a flowchart or schematic would help clarify the TBM cutterhead jamming mechanism and torque-related calculations. Therefore, we have included a flowchart in Figure 2, along with additional annotations to enhance understanding.The revision has been made to the manuscript, and the updated content can be found on page 4, lines 145-149 of the revised manuscript.
5) Could you enhance figures by including more annotations, legends, and detailed captions for clarity?
Thank you for your helpful suggestion. We have expanded the annotations, legends, and captions for the figures to improve clarity. Specifically, we have added more detailed titles and annotations to Figures 2, 4, 5, 6, 10, and 11. Additionally, other figures in the manuscript are explained within the text. The revisions can be found in the updated figures and captions throughout the manuscript.
6) What criteria were used for selecting the four treatment methods for evaluation?
Thank you for pointing this out. We agree with your comment. Therefore, we have revised the manuscript to clarify the criteria used for selecting the four treatment methods for evaluation. Specifically, we considered the following factors:
Stability of Surrounding Rock and Support Stress Characteristics: We evaluated the stability of the surrounding rock and the stress characteristics of the support system under different treatment methods to ensure the method could effectively maintain stability and withstand pressures.
Stratum Displacement: We also analyzed the potential displacement of the strata under each treatment method to ensure that the method chosen would minimize displacement during construction.
Cost Analysis: In line with your valuable suggestion, we have emphasized the importance of economic analysis. We conducted a detailed cost comparison of each treatment method to ensure the selected scheme is not only technically sound but also cost-effective.
Based on these criteria, we identified the optimal pre-reinforcement support scheme. The cost analysis has been added on page 18, section 6, lines 522-574 in the revised manuscript.
7) Could you elaborate on the assumptions made in the numerical model and their potential limitations?
Thank you for pointing this out. We agree with your comment. Therefore, we have revised the manuscript to provide a more detailed explanation of the assumptions made in the numerical model and their potential limitations.
The assumptions made in the model are as follows:
Uniform Surrounding Rock Parameters: We assumed the surrounding rock parameters used in the numerical model are uniform, based on the typical geological conditions of the tunnel site. This approach is intended to ensure that the parameters in the numerical model are reasonable and representative of the actual conditions.
Final Displacement as the Criterion for Parameter Determination: The surrounding rock parameters were determined using the final displacement value. This method was chosen to ensure that the parameters are appropriate for the numerical model, although small errors may arise during the entire tunnel excavation process. This is because the real strata are more complex than those assumed in the model, which could lead to some discrepancies.
The details of the parameter selection method can be found on page 10, lines 273-279 of the revised manuscript.
8) How does the surface pre-grouting technique compare in cost and implementation feasibility with other methods?
Thank you for pointing this out. We agree with your comment. Therefore, we have revised the manuscript to include a more detailed comparison of the surface pre-grouting technique with other methods in terms of both cost and implementation feasibility. We have added a discussion on the cost comparison, considering material, labor, and equipment costs, as well as the economic feasibility of adopting this technique. Additionally, we addressed the implementation difficulty of the surface pre-grouting technique compared to other methods, highlighting factors such as construction time, technical complexity, and potential challenges. These updates can be found on page 18, Section 6, lines 522-574 of the revised manuscript.
9) Can you discuss the sensitivity of the model's results to variations in the input parameters?
Thank you for pointing this out. We agree with your comment. Therefore, we have revised the manuscript to clarify the approach we used in determining the input parameters for the model. Specifically, we used final displacement comparisons to identify the optimal parameter inputs, but we did not conduct a sensitivity analysis on the variations of these parameters. For a detailed explanation of the method and process used to select the model parameters, please refer to page 10, lines 273-279 in the revised manuscript.
10) At the end of the introduction, the manuscript refers to "chapters" instead of sections, which is not appropriate for a scientific manuscript. Could you revise this to correctly reference the corresponding sections of the paper?
Thank you for your comment. We have revised the manuscript to replace the term "chapters" with the correct reference to "sections." The necessary adjustments can be found on page 3, lines 97-106 in the revised manuscript.

