I thank you for the opportunity to revise our manuscript (Ref: No. 1585). I would also thank to the reviewers for their time. I have submitted revised version of the manuscript. I believe that the manuscript has been significantly improved after the comments of reviewers. All the suggestions have been incorporated and corrections have been made. I will be happy to revise the manuscript, if further changes are still required.

	Question
	Answer

	The modelling strategy is not properly discussed. It is highly recommended to discuss the configuration and specifications of the model used here. The material properties of coal are not from Thar Coal Mine. Similarly the boundary conditions and loading conditions are not discussed at all. The geology of the area should also be discussed. The overburden of the coal seam is 12 m or so. This is way too little for underground coal mining. Lastly, the problem is 3D why a 2D software is used for the work. Can you justify this study?
	All the suggestions have been incorporated and corrections have been made in the manuscript.


The overburden of the coal seam is 11 m reviewed and corrected. 

Numerical analysis can be done with both in 2D and 3D.



	Conduct a detailed literature review of top coal caving and numerical modelling of mining regime. Then use it to draft introduction part.
	Suggestion have been incorporated and correction have been made in the manuscript.

	The paper needs proof reading from an expert mining engineer to correct it technically and in terms of English language
	Suggestion have been incorporated and correction have been made in the manuscript

	Revise and rephrase problem statement to elaborate your work.
	Revised and rephrased problem statement in the manuscript.

	Define mining interval, cutting caving and recovery competence?
	• The length from one top-coal drawing to another towards the face advancing direction is called the drawing/mining interval.
• Height of cutting coal and height of caving coal (for example seam thickness is 12m here 3m is cutting and 9m is caving).
• Improvement of top coal recovery ratio.

	Which company is starting to work with mechanized coal mining in Thar?
	I am working individually my master’s thesis research on longwall top coal caving method at Thar. The Present study is suggested by a Professor, Department of Mining Engineering, Mehran UET Jamshoro. There is not involvement of any company in this research.

	Which rock has a density of 1500kg/m3?
	Sorry, 1500kg/m3 is the density of coal not the rock. Corrected in the manuscript.


	How friction can be 0.4? Can you specify the units?
	Friction is unit less here it shows the friction between moving particles during drawing process in the simulation.

	I think the material properties should show deformation modulus, poisson’s ratio, cohesion, tensile strength and dilation angle. Can you add these.
	All the suggestions have been incorporated and corrections have been made in the manuscript.

	What is the material behavior used in the modelling?
	I’m confused about that question what actually reviewer want to ask. Could you elaborate it? Although material properties are provided that are used in the model during modeling.

	Figures are inserted as dynamic item in the paper. These are moving all over the place. Make sure the Figures remain embedded with text.
	Suggestion have been incorporated and correction have been made in the manuscript.

	Can we keep structure of interface according to our ease?
	“structure of interface” is provided at the end 

	The results part needs to be re-drafted as well.
	Suggestion have been incorporated and correction have been made in the manuscript.

	Very little discussion on results obtained. Add more.
	In my opinion, based on the results this discussion is sufficient but added little more discussion as per reviewer’s suggestion. 

	Add recommendations and future work.
	Suggestion have been incorporated and correction have been made in the manuscript.

	You suggested 0.8 m draw points. Is this height or span?
	0.8 m draw points is span (cut)
        0.8 means (one cut),
        1.6 (two cuts), and
        2.4 (three Cuts)

	Use more references from popular mining journals, like IJRMMS, Canadian Geotech, TUST etc.
	Suggestion have been incorporated and correction have been made in the manuscript.




Structure of Interface:
new
set random
domain extent -100,100 condition destroy
cmat default model linear prop kn 1e9
;---------------------------------------------------------Éú³É¿ò¼Ü
wall gene box -10,70 0,20
wall del walls range id 1
wall create id 34 vertices 	(	-10	,	-3	)	(	-0.8	,	-3	);µ×°å
wall create id 35 vertices 	(	60	,	-3	)	(	70	,	-3	);µ×°å
wall create id 36 vertices 	(	-10	,	-8	)	(	70	,	-8	);¹Î°åÊäËÍ»ú
wall create id 37 vertices 	(	-10	,	0	)	(	0	,	0	)
wall create id 38 vertices 	(	60	,	0	)	(	70	,	0	)
;---------------------------------------------------------Éú³ÉÖ§¼Ü¶¥Áº
def wallcreat
    d=0
    n=1
    f=n-1
    as=0
    inter=0.8
    loop while n<=76
        command
            wall create vertices [f*inter] @as [n*inter] @as id [n+100]
            wall create vertices [f*inter-inter] [as-3] [n*inter-inter] [as-3] id [n+200]
            ;cycle 1000 calm 100
        end_command
        n=n+1
        f=n-1
    endloop
    
end
@wallcreat
    
;wall create id 5 vertices 	(	0	,	0	)	(	1.5	,	0	)
;wall create id 6 vertices	(	1.5	,	0	)	(	3	,	0	)
;wall create id 7 vertices	(	3	,	0	)	(	4.5	,	0	)
;wall create id 8 vertices	(	4.5	,	0	)	(	6	,	0	)
;wall create id 9 vertices	(	6	,	0	)	(	7.5	,	0	)
;wall create id 10 vertices	(	7.5	,	0	)	(	9	,	0	)
;wall create id 11 vertices	(	9	,	0	)	(	10.5	,	0	)
;wall create id 12 vertices	(	10.5	,	0	)	(	12	,	0	)
;wall create id 13 vertices	(	12	,	0	)	(	13.5	,	0	)
;wall create id 14 vertices	(	13.5	,	0	)	(	15	,	0	)
;wall create id 15 vertices	(	15	,	0	)	(	16.5	,	0	)
;wall create id 16 vertices	(	16.5	,	0	)	(	18	,	0	)
;wall create id 17 vertices	(	18	,	0	)	(	19.5	,	0	)
;wall create id 18 vertices	(	19.5	,	0	)	(	21	,	0	)
;wall create id 19 vertices	(	21	,	0	)	(	22.5	,	0	)
;wall create id 20 vertices	(	22.5	,	0	)	(	24	,	0	)
;wall create id 21 vertices	(	24	,	0	)	(	25.5	,	0	)
;wall create id 22 vertices	(	25.5	,	0	)	(	27	,	0	)
;wall create id 23 vertices	(	27	,	0	)	(	28.5	,	0	)
;wall create id 24 vertices	(	28.5	,	0	)	(	30	,	0	)

;---------------------------------------------------------Éú³ÉÃº²ã
wall create id 39 vertices (-10,10)(70,10)
ball distribute porosity 0.17 radius 0.075 0.17 box -10,70 0,10 ;group coal
ball attribute density 1500 damp 0.7 ;range group coal
ball property kn 2e8 ks 2e8 fric 0.4 ;range group coal
set gravity 0 -9.81
cycle 1000 calm 10
set timestep scale
solve aratio 1e-5
set timestep auto
calm
save 01.sav
ball del range y 8.5 10
cycle 1000 calm 10
set timestep scale
solve aratio 1e-5
set timestep auto
calm
save 02.sav
ball del range y 7.5 10
cycle 1000 calm 10
set timestep scale
solve aratio 1e-5
set timestep auto
calm
save 03.sav
wall del walls range id 39
ball fix x y range group coal
save 04.sav
;---------------------------------------------------------Éú³ÉÖ±½Ó¶¥
ball distribute porosity 0.17 radius 0.3 0.4 box -10,70 7.5,20 group rock
[bookmark: _GoBack]ball attribute density 2300 damp 0.7 range group rock
ball property kn 4e8 ks 4e8 fric 0.4 range group rock
cycle 1000 calm 10
set timestep scale
solve aratio 1e-5
set timestep auto
calm
save 05.sav
ball del range y 17 20
cycle 1000 calm 10
set timestep scale
solve aratio 1e-5
set timestep auto
calm
save 06.sav
ball del range y 15.5 20
cycle 1000 calm 10
set timestep scale
solve aratio 1e-5
set timestep auto
calm
save 07.sav
ball free x y range group coal
cycle 1000 calm 10
set timestep scale
solve aratio 1e-5
set timestep auto
calm
save 08.sav
define coalgroup
 loop foreach ball44 ball.list
    if ball.pos.y(ball44)> 0 
       if ball.pos.y(ball44)<1
            ball.group(ball44)='coal1'
        endif
    endif
    if ball.pos.y(ball44)> 1 
       if ball.pos.y(ball44)<2
       ball.group(ball44)='coal2'
        endif
    endif
    if ball.pos.y(ball44)> 2 
       if ball.pos.y(ball44)<3
       ball.group(ball44)='coal3'
        endif
    endif
    if ball.pos.y(ball44)> 3 
       if ball.pos.y(ball44)<4
       ball.group(ball44)='coal4'
        endif
    endif
    if ball.pos.y(ball44)> 4 
       if ball.pos.y(ball44)<5
       ball.group(ball44)='coal5'
        endif
    endif
    if ball.pos.y(ball44)> 5 
       if ball.pos.y(ball44)<6
       ball.group(ball44)='coal6'
        endif
    endif
 endloop
end
@coalgroup
