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[bookmark: OLE_LINK1]Response to Reviewer 1
The authors sincerely thank the reviewer for providing valuable and insightful comments. In accordance with the comments, the manuscript has been significantly improved, and specific responses and actions taken to address the reviewer’s comments are described below. In the revised manuscript (enclosed) and in this response document, all changes made in accordance with the reviewer’s comments are highlighted in yellow.

	This paper develops a rail-track-bridge system to analyse the effect of the interlayer friction on the slip subjected to the moving train load and temperature. Generally, this is a good attempt to include quantify the effect of friction. However, the reviewer finds some issues which should be properly tackled before the publication can be recommended.
In the first paragraph of Introduction, it is suggested to do the literature review from an aboard view regarding the irregularities existing in the railway system, such as [*].
[bookmark: _Hlk45556613][*] Y. Song, Z. Liu, A. Rxnnquist, P. Navik and Z. Liu, "Contact Wire Irregularity Stochastics and Effect on High-speed Railway Pantograph-Catenary Interactions," in IEEE Transactions on Instrumentation and Measurement, doi: 10.1109/TIM.2020.2987457.



[bookmark: OLE_LINK31]As suggested by reviewer 1, proposed reference literature is included at the first paragraph as reference 3. References are renumbered accordingly.

(Lines 33 – 39 of the revised manuscript)
	Ballast tracks are inexpensive to construct and easily alter lines if needed; however, track irregularity is generated due to gradual plastic deformation in the ballast layer during operation. The lifetime of a ballast track is reduced when the train-load is repeatedly applied [1], and track irregularity progresses owing to ballast degradation and water permeation [2]. Similar irregularity can be observed at contact wire with interaction of pantograph [3]. The expected lifetime of ballast track is approximately 30 years even with regular maintenance [4]. The maintenance cost of railway tracks increases particularly for a high-speed line due to excessive vibration and subsidence [5].



	The reviewer’s biggest concern is the reliability of the tack-bridge model constructed in Section 2. Can the author provide any convincing pieces of evidence (such as the measurement data or comparison with exiting literature) to show the validation of the present model?



The authors thank the reviewer for pointing out this important issue. Track-bridge interaction models are basically based on UIC 774-3R [13] except friction and anchor springs. This multi-layer scheme has been used in previous studies [20-23] and spring properties of friction layer and anchor are obtained from experimental test results of real-scale track specimens given in the author’s previous study [22].

	In line 125, please specify the type of beam element. Is it a Timoshenko beam or Euler beam? If it is Euler beam, please clarify the reasonability of the simplification.



The numerical model in this study used B21 element in ABAQUS, which is a planar Timoshenko beam. The original manuscript was mistakenly written as B23. We revised the manuscript.

(Lines 121-123 of the revised manuscript)
	The analysis of the track–bridge interaction was conducted using a commercial structural analysis program, ABAQUS [27]. The continuous welded rail, track slab segment, and bridge were modeled using planar Timoshenko beam elements (B21), as shown in Figure 2. 




	In Section 3, it is not clear how the train load is applied to the model. The contact force between the rail and wheel should be time-varying and stochastic according to [#]. Please specify how the train is modelled or how the time-varying train load is described.
[#] Z. Wang, Y. Song, Z. Yin, R. Wang and W. Zhang, "Random Response Analysis of Axle-Box Bearing of a High-Speed Train Excited by Crosswinds and Track Irregularities," in IEEE Transactions on Vehicular Technology, vol. 68, no. 11, pp. 10607-10617, Nov. 2019, doi: 10.1109/TVT.2019.2943376.



[bookmark: OLE_LINK12]Track-bridge interaction analysis does not include the dynamic effect of the passing train. Train loads are statically applied into vertical and longitudinal directions for vertical weight and traction/braking of the train, which is generally accepted and regulated in design codes worldwide [13-15]. 


	Please reformat the Equations (1-4), as they are not in the right form.



Equations are reformatted.

(Lines 186-196 of the revised manuscript)
	
                     (1)

                  (2)

                (3)

                   (4)

where,  is the longitudinal resistance with train-load, and  is the longitudinal resistance without train-load, α denotes its ratio (i.e.,).




	The author analyses the effect of the friction coefficient on the slip. What is the normal value of the friction coefficient for the analysis object in the industry?



Since the quick-hardening track on bridge is a novel concept proposed by the authors, there is no normal value or industry standard for the frictional coefficient of the under-slab layer. The author’s previous experiment program showed that frictional coefficients of geo-textile in between track and bridge slab are about 0.7 [22]. However, it may change at actual field sites because the geo-textile in the friction layer can deteriorate, soak, or freeze. Therefore, this study included various frictional coefficients in the analyses.


	Another issue is that the author only considers the vertical coupling of bridge-track. The spatial coupling of bridge-track is also affected by the interlayer friction. Please comment on this limitation?



[bookmark: _GoBack]Track-bridge interaction is mainly focusing on “longitudinal” and “vertical” coupling between track and bridge structures. In addition, biaxial behavior of longitudinal and transverse directions was discussed at the authors’ previous study, as can be found in [22]

9

