
 



 



Relevance/importance of CE 8005 ‘Rock Mechanics and Applications of Civil Engineering  

to Surface  Mining’  ( 8
th

 semester, 2011 syllabus) in the regional context: 

   

Jharkhand is one of the richest mineral zones in the world and boasts of 40 per cent and 29 per 

cent of India's mineral and coal reserves respectively. Due to its large mineral reserves, mining 

and mineral extraction are the major industries in the state. Value of mineral production 

(excluding fuel minerals) during 2017-18 (up to February 2018) stood at Rs 1,866.25 crore (US$ 

289.57 million). 

Main contribution of mining   is largely due to rapid increase in contribution from opencast coal 

mines (presently 94%  of total  coal production of India). Coal produced  from opencast coal 

mines is responsible  for  80%  of electricity  generation  in India  which is associated  with  

waste rock  production  of 1100 million m
3
.  

But the main challenge  in maintaining   such  huge coal  production  is  

1) To minimize amount  of   waste  rock/soil   in exposing  coal/lignite   by keeping  steep  

slope  of  highwall / quarry batter. 

2) To  accommodate  amount  of waste  rock  within  de-coaled  area (  rock  expands in 

volume by more than 30%  after excavation.)  as much as possible (internal dump).  This  

operation  becomes difficult  due  to steep  inclination  of  coal seam  i.e. de-coaled  area. 

3) Rest  amount has to be  dumped  outside  the quarry  in limited  available space (external 

dump). 

 

Regarding  problem no.1,  the  stability  of   highwall  depends  position  and orientation  of 

fault plane . 

 

The  problem  in most  of  the  operating  mines facing  such  type  of failure  will  be discussed.  

In all the cases, geological report  does not  mention  exact location  of fault  planes  with respect 

to highwall.   

 

Four   case studies will be  discussed  



 Umrer  ( involving  2 persons) in which there was wedge failure due  to  three  faults. 

 Rajmahal  ocp ( involving 23 persons), 

  Juna-Kunada   & Kusmunda   ( no fatal  accident  due  to warning prior  to failure)     

 

    

Major landslide in Rajmahal opencast mine Jharkhand 

 

 

 

Exposed fault plane in Failure of Jhingurdah ocp (Singrauli coalfield) 

 

  

 



Simultaneous failure of dump and  highwall  failure  of Rajmahal ocp  slided volume 23 million 

cu.m 

 

Juna-Kunada  Failure  in which there is no fatality  due to  pre-failure  warning (0.1 m. 

cu.m) 

  

For problems  regarding  problem no.2,  two  failure are shown in  following  figures 

 

 Failure at Jayant ocp  causing  5 fatalities ( 0.14 m. cu.m) 

 

              Fatalities at Sasti ocp  2 fatalities ( 0.20 m. cu.m) 

 

 

 

 



For  problem no.3  

 

           External dump failure in a lignite mine 

 

For problem no. 1, 

Position  of  fault  plane  can be  detected  from rock quality  designation  and  shear strength  

properties  of fractured  rock  determined  by  point load test  and  intact  rock  by  tri-axial  test 

apparatus. 

 

For problem nos. 2 & 3,   There are three types  of dump  material  

 dump material  for both  internal & external dump,  

 interface material at the  base of  internal dump material   

  foundation at the base of external dump. 

50 kg of material  is tested  in large  box shear  test  apparatus. 

    



 

    This  tested  geo-technical parameters  are again  re-checked  by back analysis  of  existing dump  

which  is considered to be standing  at limiting  equilibrium.   

Following   geo-engineering  parameters  are  considered   for dump  material:-  . 

H-  Overall  height  of dump  with respect  to  horizontal plane  passing  through  dump toe (m)   

L- Overall  slope angle  with respect  to  horizontal plane  passing  through  dump toe  (
0
)   . 

FS – Factor of  safety   

C2 - Cohesion  of dump material. 

Φ2  -  Angle  of internal  friction of dump material.  

C3, Φ3 - Cohesion and Angle of internal friction  of   interface   material.  

 [  A layer  of crushed  coal,  crushed rock  mixed with water  lies  at the  mine  floor -  this layer  is called  

interface  material] 

Γ2 - Bulk unit weight  of dump material 

I- Mine  floor inclination   

D- Height  of  water  table  at 60 -100m behind  toe  of the dump.   

C4, Φ4 - Cohesive and Frictional resistance  between  coal rib and  its floor  

Ag - Ground  acceleration  generated  in dump mass  in case  of earthquake. 

 

 



 

 
      

                  Fig 1: Geological cross-section of an opencast mine  

 

 

 

 

 

            

Figure 2: Deployment of dragline and shovel-dumper at different strata 

 

 

 

 



 
 

 

 

 

 

 
 

Exposed fault plane in opencast mines 

 

 

 

 

Fatal  accident in  Umrer ocp (Maharastra)  due  to presence  of three  fault  planes forming 

potention wedge block 

 

 



   

 

 

 

Few of our BE Civil UG 2K13 batch students working on core construction L& T 
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