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1 Introduction 
 

   
Ø Ordos City ,more than 300 coal mines, whose annual 

coal output accounts for about 1/6 of China.  

Ø About two-thirds were developed from several small 

mines ,  by room and pillar mining method  

Ø  Little data left, distribution of left goafs unclear  

Ø  These old goafs may cause disaster accidents like 

sudden collapse of seam roof, gush of toxic gases 

or water, which endangers the safety of personnel, 

surface building /structure,and mining work.  



2 Goaf existing condition 
 

Ø Ordos region are shallow depth, thin rock bed and 

uneven distribution at the Quaternary strata, 

covered by Aeolian landform in most areas. 

Ø Goafs formed by outdated mines mode with  low 

recovery ratio less than 50% ,and relatively more 

residual coal pillars 

Ø Ordos coalfield is consisted of three  coal fields, 

eastern Zhun-ge-er, central Dong-sheng, and western 

Zhuo-zi-shan 



3 Goaf geophysical exploration 
 

      3.1  geophysical exploration method 

Ø  Zhun-ge-er coalfield is buried deeply, so EH4 method 

and controlled source audio. 

Ø Dong-sheng coalfield, when depth less than 150m, 

use transient electromagnetic method + shallow 

seismic, or transient+ high density electrical; 

   when depth >150m, electromagnetic method +high-   

   density, while EH4 as supplement     



3 Goaf geophysical exploration 
 

      3.1  geophysical exploration method 

Ø  Zhuo-zi-shan coalfield, we need to detect the 

range of Ordovician limestone water because 

near the 16th coal layer (about 35m).  

   Also because of the depth (typically >200m), we      

   use transient electromagnetic method +  

    controlled source method (or EH4 method) 



3 Goaf geophysical exploration 
       3.2  geophysical exploration application 

A coal mine located in the central southern of 

Dong-sheng is integrated from three small-sized 

coal mines. the forth seam (thickness 3.42m) and 

the fifth (2.07m) are the main minable seams. The 

average distance is 30.6 m. The terrain is typical 

with ravines crossbar and bedrock exposed. Two 

collapsed and dumped wells were found during 

field, and goaf distribution couldn’t be identified. 



      3.2  geophysical exploration application 

Geophysical exploration area was 0.42 km2. 
Transient electromagnetic method and shallow 
seismic method were integrated in the exploration. 
8 lines were set for transient electromagnetic 
method and 3 lines were set for seismic method.  



      3.2  geophysical exploration application 

Two mining goafs are detected (Figure 3), one is the 
forth seam goaf, and the other is the fifth seam goaf. 
The area of newly discovered goaf adds up to 0.15km2. 
And a new ponding water district is found,with an area 
of about 0.04km2. 



3 Goaf geophysical exploration 
 

3.3  geophysical exploration practice in Ordos 

Two large-scale practice were carried out 

Ø  In 2009-2010, 158 coal mines were carried out , 116 

were underground mines, the other 42 were open 

pit mines. some regions used one method, while 

others used 2-3 methods. The total exploration 

area is 122.61km2, newly detected goaf area ​​23.81 

km2,ponding water 0.552, and burnt rock  24.09.  



3.3  geophysical exploration practice in Ordos 

Ø  In 2011, 113 coal mines to verify whether there 

were spaces for goafs and water in the area that 

was planned to be mined in future 5 years.  

   The total exploration area is 90.80km2, including  

   goaf area 26.97, ponding water 3.96,  

   water-enriched in roof and floor 7.39km2 , and  

   burnt rock 3.28.  



4 Treatment technology of goaf  
   

    4.1  goaf grout filling technology 

Take a coal mine industry square for example,  

including a 6-storey office building, two 6-storey 

dormitory, a material warehouse, a highway and 

other buildings ,which located on the house mining 

goaf area. This goaf is 116-125m deep, mining 

thickness  3m, the recovery rate is about 40%.  

the house mining goaf area’s residual coal pillars. 



    4.1  goaf grout filling technology 

88 drill holes were arranged,Space between drill 
holes with curtains is 15-18m, interior drill holes 
space 20-16m, 17 inclined holes (10 °) were arranged 
on both building sides. 
Cement and pulverized coal mortar were mixed with 
the ratio as water: cement: coal ash = 1:0.3:0.5-0.9. 



4 Treatment technology of goaf  
   

    4.2  goaf roof forced to cave treatment 

a certain mine area, existing 48 house mining goafs, 

with a total area of 4,233,000 m2 

The bury depth of the test goaf was 63-207m, mining 

height was 3.6m, mining width was 3.6m, leaving 1m 

mining cave coal pillar 



Test blast area was 1800m2, 25 drill holes were set, 

three with no dynamite filling, the other 22  82m deep. 

Dynamite filling density was 20kg/m, filling height 

12.5m, filling dose per hole  250kg, unit consumption 

0.5kg/m3. 

    4.2  goaf roof forced to cave treatment 

After two months,  measuring point 10m above the goaf  

sunk 1.0m, 30m above goaf sunk about 0.8m, 50m 

above goaf sunk about 0.2m. it is clear that this blast 

destroyed the integrity of the old roof . 



5 Conclusions and suggestions   

conclusions : 

(1)Exploration technology of coal mine goafs in 

Ordos region has been studied. Two large-scale goaf 

geophysical explorations were carried out in 271 

coal mines, the total exploration area is 213 km2. And 

the distribution status of coal mine goafs and 

ponding water across Ordos is obtained. 



(2)Ground drilling grout filling technique for goaf 

without collapsed roof was achieved in the test, four 

buildings were protected; ground drilling blast and 

roof forced to cave goaf treatment technique was 

gained.  

5 Conclusions and suggestions   



Suggestion: 

Planned, fine and step by step exploration work for 

goafs in Ordos region was recommended. Schemes 

should be made for gradual management of the 

goafs with potential danger to ensure the safety of 

production, environment and society. 

5 Conclusions and suggestions   
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