
Surface movement characteristics of  

shallow coal seam with rapid mining in China 

2016.09.13 

Liu Yixin, Zhang Junying  



Contents   

2 

3 1 

4 

3 3 

3 5 

Introduction 

Geological/mining conditions 

Surface movement observation station 

Surface movement characteristics 

Conclusions and suggestions  



1 Introduction 
 

   Ø  In China, western coalfield has rich coal resources, 

with  shallow  depth (<200 m) and rapid mining (5~10) 

Ø  The fragile ecological environment is deteriorated in 

the process of coal mining in the western mining 

Ø  In China, coal mining subsidence theory(three bodied 

mining) lack of relative research on these factor.  



2 Geological and mining conditions 
 

Ø  2201 working face of western coalfield ,the  coal 

seam thickness of 4.80 m~7.20 m, dip angle 1 ~ 4°, 

and depth of 70~160 m. The terrain is 

mountainous, and the thickness of Quaternary is 

about 10 m. 

Ø  the length is about 1600 m, width 240 m, integrated 

mechanized mining full height method, and roof 

caving randomly. The actual mining height is 4.5 ~ 

6.0 m, Face advancing speed is generally 5m/d. 



3 Surface movement observation station 
 

Five observation lines were set up,233 observation 
points were arranged, two points distance about 10~20 
m,observation lasted more than 1 4 months, at least four 
times observations a month, a total of 44 



4 Surface movement characteristics 
 

4.1 Surface final movement characteristics 



4.1 Surface final movement characteristics 

Observation lines Wmax 
(mm) 

imax 
（mm/m） 

Kmax 
（10-3/m） 

Umax 
（mm） 

εmax 
（mm/m） 

Strike line 4646 118.4/-97.5 8.75/-6.87 3402/-2214 88.9/-171.7 

Surface final movement and deformation characteristics 
are similar with these under normal geological and 
mining conditions 

Integrated limit 
angle 

Integrated angle of  
critical deformation 

angle of 
maximum 

subsidence 

angle of full 
subsidence 

δ0 β0 γ0 δ β γ θ ψ1 ψ2 ψ3 

56 56 56 74 71 71 86 53 48 58 



4 Surface movement characteristics 
 

4.2 Surface dynamic movement characteristics 
Ø Starting distance for surface movement 

working face advancing 26m, maximum subsidence 
value was 81mm.Starting distance  less than 26 m. 
Ø Angle of advance influence 

angle of advance influence 
increases with advancing 
speed V. 



4.2 Surface dynamic movement characteristics 

Ø Surface subsidence velocity 

When the gob size is to supercritical, V curve change 
slightly, the maximum value about 200 ~ 260 mm/d. 
Ø  Lasting time of surface movement 

about 90 days, active period about 64 days 
more than 95% subsidence occur in the active period  



4 Surface movement characteristics 
 

4.3 difference from the general conditions 

(1) The velocity of surface movement is rapid and 

big, because of rapid mining and shallow depth.  

(2) The time of surface movement is of short 

duration, and surface is easy to be rapidly stable. 



5 conclusions and suggestions   

(1) The velocity of surface movement is rapid and    

      big, so that it is harm for surface buildings.  

(2) The time of surface movement is of short  

     duration, and surface is easy to be rapidly stable,  

     which is beneficial to protect buildings. 

The satisfying velocity for surface buildings and 

coal mine? 



Thanks 


