
 

 

Accident Report  
 
Q. While tipping was being done at a dump yard, the dumper rolled down the slope 
causing fatal injuries to operator, Write a report of enquiry including sketches of the site 
of accident and recommendations to avoid similar accidents. 
 
1. Brief narration of the accident :  The accident occurred due to rolling down of a 
dumper along the slope of a dump while tipping was being done therein.  This fall of the 
dumper had resulted in fatal injuries to the operator. 
 
2. Background information :  It is assumed that overburden materials are removed 
from a mechanized open cast mine by shovel materials are removed from a mechanized 
open caste mine by shovel dumper combination and dumped  in a dump yard as �Waste-
dump� or a �pile�.  Such �dump� or �pile� is a structure consisting of unconsolidated 

overburden materials and the �dump-yard� in the active area of the dump where materials 

are placed during construction of the dump.  The dump was about 20m high at the highest 
point and access ramp was more than 15m wide which was sufficient to avoid possibility 
of impact with other mobile equipment which included �front-end loader�.  ��dozer�, 

�scraper� etc.  The gradient of the ramp was 1 in 16.  The edges of the ramp as well as 

the top of the dump were provided with �berm� of 1m height.  The dumping was being 

done only during day-light hours.  The method of dumping was by �backing over the 

edge�. The dumper first dumped the material at a distance of 3m from the edge and a 

bull-dozer pushed the materials to the edge to form �berm�, a spotter was posted  at the 

dump site to direct the reversal of the dumpers which were also provided with audio � 
visual alarm for operation during reversal.  The operation was under the supervision of 
two �mates�, one �foreman� under the overall control of an asst. Manager�,  Code of 

practrice �for prevention of injuries to persons engaged in tipping in the dump yard was 

framed and got approved by �Tripartite� committee as per recommendations of the 7
th 

Conference on Safety in Mines.  The dumper operators were trained and written 
�Operating instructions� were available with them.  The dump was cited on stable ground 

and its condition was also stable. 
 
3.0  Events prior to the accident  : At the beginning of the shift, the dump was inspected 
by the foreman and the mates in regard to its stability and provision of �berms� etc. and 

things were found in order except at one the place there was no berm.  The the tipping 
operation started by a fleet of dumpers.  For about two hours the dumping operation 
continued satisfactorily i.e. on entering the tipping area, the operators visually checked 
the area of the tip and positioned the dumper�s  rear wheels �slowly� against the berm 

and did not take the dumper up to the edge where no berm was existing. 
 
4.0 Occurrence of the accident : After about two hours of safe operation, the 
operator of a dumper without visually inspecting the tipping edge backed his dumper 
towards the edge where no berm was provided and suddenly his dumper rolled down the 
slope over a vertical height of about 20m inflicting serious bodily injuries on him which 
proved fatal later in the hospital.   
 



 

 

 
 
 
 
 
 
 
 
 
5.0 Rescue and recovery : A hue and cry was raised and persons nearby rushed to 
the spot down below the dump.  The operator was taken out from the capsized dumper by 
the mate and other operators.  He was profusely bleeding with multiple injuries including 
�head� injuries.  First aid was rendedred and the injured was taken to hospital where he 

succumbed to the injuries. 
 
6.0 Inspection and enquiry ; An inspection of the spot from where the dumper rolled 
down was made.  It was found that at that particular spot there was no �berm�.  Sketches 

were prepared on the spot to illustrate the report.   The eye-witnesses were examined and 
all relevant facts were collected.  The supervisory personnel were also examined and their 
evidence were recorded in the office. 
 
7.0  Analysis of the evidences :  On analysis of the evidences and spot inspection it 
transpired that (i) The edge of the top of the dump from where the dumper rolled down 
was not provided with a suitable �berm�. (ii) that the berm � less edge was not identified 
as a �dangerous: place and it was neither kept fenced off as required under Regulation 

177 of the MMR 1961 nor a board �stopping� the dumping there was provided though in 

the very first inspection, the foreman and mate could see that at one place, no berm was 
existing (iii) that deceased (the operator) did not follow the operating practice prescribed 
by the �Code of practice� i.e. he did not visually check the edge of the dump that no berm 

was provided there and backed his dumper to result in such mishap. 
 
8.0 : Conclusion on cause : It can therefore be concluded that non-existence of a suitable 
berm at the edge of the dump-tip (an unsafe condition) and backing the duping towards 
this berm-less edge by the operator (an unsafe act) in violation of the prescribed �code of 

practices� had resulted in this fatal accident. 
 
9.0  Responsibility : In my opinion, the responsibility of the accident lies primarily on 
the operator who had violated the written operating instruction of the approved �code of 

practice. 
 
 
The subordinate supervisory staff  i.e. foreman and mate are also responsible to the extent 
that they had not taken steps to ensure that the berm-less edge is stopped for any 
operation or fenced off as required U/R 177 of MMR 1961.  They should have asked all 
the operators not to go upto the berm-less edge and dump the berm before dumping by 
dumper starts. 
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10. Recommendations to avoid similar accidents. 
i).  Strict enforcement of the written operating instructions prescribed in the approved 
�Code of  Practice:, 
 
ii.  Re-training of all the Dumper operators and take �test� frequently regarding their 

knowledge of the operating instructions and special �motivation� drive to motivate the 

operator to operate their dumpers strictly in conformity with the prescribed operating 
instruction. 
 
iii. Regular inspection of the dump before work starts and also during dumping work to 
see any �unsafe� practice being adopted or not. 
 
iv,.  To make the �spotters� more aware about the dangers of backing towards edges and 

empower them with authority to stop the operation of dumper in case he detects any 
unsafe practice. 
 
v. Activise �Safety Committee� to enlist the co-operation of the operators. 
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The common causes of accidents in a highly mechanized open cast Mines and  
steps to be taken to minimize such accidents. 

 
The common causes of accidents in open cast mines can be broadly 
categorized under six heads :- 

  
 a) Fall of sides; 
 b) Accidents due to transport of machinery; 
 c) Accidents due to machinery other than transportation machinery. 
 d) Accidents due to explosives. 
        e) Accidents due to fall of objects/persons 

       f) Accidents due to electrical shock or fire. 
 
 Fall of sides: 
 
 The accidents due to fall of sides may occur due to the following reasons. 

 
Collapse of over hangs, 2. Slides of huge bench masses across weak 
planes, 3 Sudden bench failure due to over laying load of strata. 

  
The over hangs generally form due to excess bench heights.  This happens 
when the bench heights become, more than the digging height of the 
machinery used. Reg. MMR 106(2)(b), says that no person shall by himself, 
or though others cause the overhangs to take place. 

 
The slides of huge masses of material take place across the weak planes and 
material of poor cohesive strength.  The stability still reduces, in case there 
is percolating water flowing into the cracks.  Due to water the existing 
cracks, get widened.  Some times the cracks take place due to wrong 
blasting practices when the back breaks extend beyond desired levels.  In 
this process the water will have easy access to inner strata causing slope 
failure.  

 
Accidents due to machinery are very high in open cast mines.  Most of them 
are due to dumpers on haul roads.  Some of these accidents can be head on 
collision, running over the cables or persons, accidents during reversal, and 
fall of the dumper from one bench to other bench.  a 7th &8th conferences 
highlighted the need of caution during, dumper transport, Human factors 
that cause accidents are over speeding, unauthorized driving and not 
following traffic rules.  Many accidents are on record that took place while 
reversal of dumpers.  These types of accidents generally take  place at repair 
shops.  Accidents that happen due to machinery other than transport 
machinery like dozers, graders and cranes etc, are less in number. 
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Accidents due to explosives happen mainly through flying fragments hitting the 
machinery or men.  The main cause of flying/projectile fragments is over 
charging of explosive in the blast holes.  Further there is a possibility of projectile 
hitting when the persons are in the dange zone and are not evacuated to safe 
places.  Not taking proper shelter (MMR 164) while conducting blast also causes 
such accidents,  where the blasters themselves get trapped.  In addition to proper 
evacuation of men and machinery it is very important to avoid over charging of 
blast holes.  In some cases a stormy weather can also cause accidental blast of 
loaded/charged holes.   

  
            The accidents when persons fell from heights, or when some objects fells 
on persons, or when some machinery falls down from, one bench to other bench, 
come under the category of �accidents due to fall of objects and persons�. These 

accidents can be avoided by good house keeping practices and by vigilant 
supervision.  The persons fell from heights during when they work at heights, 
without proper safety belts, or during when the persons try to follow short cut 
route while going from bench to bench.  The fall of persons is common in 
construction projects, where structures are fabricated and assembled at heights.  
The objects that fell from running dumper are stones.  These accidents happen 
when the dumper is over loaded, and takes a high-speed furn.  There are cases, 
where persons have fallen down when dressing the over hangs of a bench. 

 
Accidents due to electric shock are common in opencast mines.  Usage of high 
voltage electric current increased the frequency of such accidents.  When any 
person suffers an electrical shock, he develops acidosis, where large amounts of 
acids are generated in the body.  The death is caused when the acid amounts 
increase abnormally.  In many cases persons sustain severe burn injuries due to 
high temperature flash that occurs during high voltage shout circuiting.  There are 
cases where people lost their eyesight due to sudden light that accompanies 
temperature.  Even if not every accident involves men, there are many fire 
accidents on record, due to electric short-circuit.  Most important cause of such 
accidents is poor earthing standards. 

 
             Measures To Improve Safety Standards 
 

Any amounts of measures devised to prevent accidents are of no use, unless the 
safety awareness among  persons increases.  The safety awareness can be 
promoted by imparting relevant on the job, and theoretical training.  The general 
health of work persons reflects the quality of work output.  A sick man cannot  
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perform well and can be accident-prone.  Therefore, there is a need to conduct 
health surveillance of persons working.  Keeping the atmosphere neat and clean 
will promote good health standards.  Educating work persons can be effectively 
done through safety education and safety propaganda through different means like 
dramas slogans etc.  Participation of workers in safety management though 
different forums is also a way of improving safety awareness. 

 
The other important works that can improve safety standards include, proper 
maintenance of machinery, maintenance of haul roads, maintenance of proper 
bench heights and levels as permitted by statute, provision and usage of quality 
safety appliances, to inculcate good working  habits among persons while 
working on machinery, checking regularly for loose connections and proper 
earthing of power cables.  It is beyond doubt that good environmental conditions 
of the work area have lot of bearing, on the person�s capacity to work.  Dust free, 
noise free and vibration free atmosphere keeps a workman in a sound physical 
and mental health, and it makes him safer worker.  The communication accidents 
that occurred were due to communication failure. 

 
In addition to above precautions, the top management shall play a vital role in 
promoting safety standards.  It has to form a strong safety policy and implement 
the same.  The yearly planning for procurement of safety appliances and material 
shall be done in advance.  It shall be instrumental in effective functioning of 
different safety forums and audits.  It should not only make rules but also shall 
gave effective means of feed back to find the effectiveness of implemented 
programmes and take the necessary corrective actions as and when required.  The 
top management should search for new ways and means to increase the safety 
awareness among its work persons.  There is no doubt that a mine with high 
production achieves the targets only due to good safety culture and practices 
among the persons employed. 
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ACCIDENT CAUSES & PREVENTIVE MEASURES 
 
1. Accidents due to machinery  
2. Accidents due to side falls. 
3. Accidents due to explosives. 
4. Accidents due to electricity 
5. Precautions against danger from surface water. 
 
 1)   Main causes of accidents - Dumpers and trucks 

      
         a)  Negligence and unauthorized driving : 43%  
         b)  Unauthorised traveling on foot board         : 10% 
         c)   Run over while crossing haul road            : 16% 
         d)   Reversing  : 14%  
                  e)  Other causes : 17%  
 
 (a)  Employ sufficient dumper operators. 
 

 Avoid O.T. 
 Careful selection 
 Through initial training and refresher training 
 Discuss accidents due to dumpers and  
 explain unsafe acts  and conditions 

 
 (b) Adequate transport arrangements to avoid unauthorized traveling. 
   

 Exemplary  punishment for those who commit  offence. 
  
 (c ) Well designed roads � driver clear view for a distance not less than � 
30 m. 

     Audio � visual alarm for safe reversal. 
 
 (d)   Avoid / minimize use of dumpers  

 
1)   Use for minimum distance 
2)  Use conveyor belts, ropeways etc. 

 
1) Safety of dumpers � design, safety devices. 
2) Maintenance of dumpers � Brake system, light and horn. 
3) Haul Roads � well designed roads, drainage of surface water 
4) Code of traffic rules � speed limits, right of way, overtaking, parking and  
          other general precautions should be trained and strictly enforced. 
5) Code of practice for safe tipping and dumping. 
6) Precautions against fire � Automatic fire protection system. 
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II) Accidents due to other machinery 
 

a) Faulty design and lack of built in safety 
b) Non-provision or removal of guards of moving parts of machines,  

- keeping safety devices inoperative. 
c) Lack of proper maintenance, use of sub-standard spares and 

components. 
d) Faulty operation of machines; untrained and in experienced operators;   
      unmindful and rash acts by operators. 

 e)   Working at over load. 
 
Safety Measures : 
 
 i)      Before operation � examination of machine it is in safe working order. 
 ii)     Avoid tractor trailer combination 
          iii)     Proper operation. 
 
Measures to improve safety in Mines : 
 
1. Legislative measures. 
 a)   Mines Act 
 b)   MMR 
 c)   IER 
 
2. Vocational Training 
3. Safety Committee 
4. Workmen�s Inspectors 
5. Inspection of DGMS Officials. 
6. �Survey of Accident Prone Mines and Identification of Corrective   
           Measures�  (SAPICOM) 
7. Risk Management Plan. 
8. Health Surveillance 
9. Good House keeping and working environment. 
 
Promotional Measures ; 
 
1. Mines Safety Conferences � Recommendations. 
2. Safety Weeks 
3. National Safety Awards 
4. Training to key safety personnel. 
 At DGMS  for DGMS officers, workmen�s Inspectors 
5. Self regulation by industry - ISO 
6. Safety Policy 
7. OHSAS 18001 
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What are the common types of accidents during operations of shovel and 
dumpers? Illustrate your answer with examples explaining each case how the 
accident could have been averted. 

 
A. Common type of accidents during operations of. 
 
1. SHOVELS : (a) Hit by the swinging bucket of a rope shovel. While a person was 
inadvertently standing on the swing path of a  rope shovel bucket, he was hit at his head 
sustaining serious bodily injuries.  Had he not stood in the swing path this accident could 
have been averted or had the shovel operator seen the person before operating the swing 
mechanism, this accident could have been averted. 
 
b). Fall from the bucket of a shovel : While a person was dislodging a struck boulder 
by crow bar standing on the bucket of a shovel, he fell down and sustained serious bodily 
injuries.  Had he not been permitted to  ride on the bucket, this accident could have been 
averted. 
 
c).  Electrocution by contact with high voltage power line.  When a shovel was 
engaged in removing a waste heap in close proximity of a high voltage power line, the 
bucket came in contact with the live wire and the operator was electrocuted to death.  
Had the shovel not been brought closer than 3m of the exposed high voltage line, or had 
it worked after de-energising the line this accident could have been averted. 
 
d) Overturning due to unstable ground.  While a shovel was being operated on soft 
ground, it overturned and the operator received injuries.  Had the shovel been supported 
by heavy planks or poles so as to distribute the load of the machine over large area, this 
accident could have been averted. 
 
e).  Buried while working near  high dump. While a shovel was working at the foot a 
30m high dump of waste rock.  Suddenly a huge mass of waste rock slided down and 
buried the entire shovel killing the operator instantly.  Had the shovel not been engaged at 
a dump higher than the digging height of the shovel, this accident could have been 
averted. 
 
f).  Boulder rolling down :  When two shovels were engaged in two benches one 
above the other, a boulder slipping from the bucket of the shovel at the top bench and hit 
the cabin of the shovel down below.  The operator of this shovel received serious bodily 
injuries by the breakage of the cabin.  Had the shovels been so spaced to prevent danger 
of accident from falling stones, this accident could have been averted. 
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7. DUMPERS : a). Run over while reversing : While a dumper was being reversed 
to be placed near the shovel for loading, a miner was run over by the rear wheels and was 
killed instantly.  Had a spotter been posted to guide the dumper-reversal, or audio-visual 
alarm  signals been provided operable while reversing, this accident could have been 
averted. 
 
b) Rolling down :  While tipping was being done in a dump yard, the dumper rolled 
down the dump slope causing fatal injuries to the operator.  Had the dumper not backed 
upto the edge of tip or had the edge been protected by a suitable �berm� this accident 

could have been averted. 
 
c) Unauthorised travelling on foot board : While one mechanic was traveling 
unauthorisedly on the foot board of a dumper.  He fell down and was run over by the rear 
wheels.  Had the operator not allowed this unauthorized travelling, this accident could 
have been averted. 
 
d) Negligent driving and unauthorised riding : While a dumper loaded with one was 
being driven on a mine road in a hilly area, it went off the road and fell down the hill 
slope.  Two persons riding on the dumper got buried under the ore and died.  Had the 
driver not been negligent in his driving and had he not allowed unauthorized riding, this 
accident could have been averted.  Provision of suitable parapet wall also could have 
averted this accident. 
 
e). Unauthorised driving : While a helper was driving a dumper to take fuel from the 
pump in the quarry, he lost control over the vehicle and one pump-Khalasi, crossing the 
haul road was run over and killed on the spot.  Had the helper who was not authorized to 
drive the dumper not driven it or not allowed to drive it, this accident could have been 
averted. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
What are the safety features usually incorporated in 
a). Dumpers b). Shovels c). Bucket wheel excavators. ? 
 
Safety features usually incorporated in dumpers are :- 
 
a. Braking System : Safety valve on primary air tank : pressure protection valves: 
low air pressure switch: relay emergency valve: retarder brake.  Ii. Electronic monitoring 
system : warning system in relation to alternators: low fuel and parking brake �ON� 

warning system in relation to coolant temperature: hydraulic oil temperature and 
transmission/converter oil temperature: brake oil pressure and engine oil pressure.  iii. 
The reverse audio-visual warning system. Iv. Fire suppression system (portable, Manual 
or automatic) v. Emergency steering vi. Seat belt vii. Roll over protection viii. Lighting 
system, horn, rearview mirror, guards and fences handrails, non-skid platforms and 
warning plates. 
 
a) a) Safety features usually incorporated in dumpers are : 
 
1. Catter pillar cover/casing ii. In pneumatic system the safety valve, pressure relay 
reduction valve, pneumatic siren iii. Lighting system.  iv. Guards and fencing against 
moving parts v. fire fighting appliances vii. In electric shovels earthing of all machines 
and panels in two or more separate earthing loops. 
 
c). Safety features in Bucket Wheel Excavators : 
 
1. Red colour emergency push buttons installed at strategic points to stop all drives 
in case of danger.  ii. Two securing books inside the super structure ring frame on the 
B.W boom side to prevent superstructure from being lifted.  iii. Flap gates in the 
protective railing of the walk way cross over points. iv. Fire extinguishers all over the 
machine. v. Rope operated emergency switches with P.V.C. covered wire ropes along the 
walk way of the conveyors on both sides. Vi. Sirens & signal horns. vii. Emergency push 
button in operators cabin to trip HT OCB in case of emergency. Viii. Interlocks for 
sequential starting ix. Foot operated �DEADMAN� switch for hoist and travel drives x. 
Intercommunication facilities with-in  the machine, with other machines and with control 
room. xi. Limit switches for all the slewing. H/L movements, track movements and 
steering. xii. Magnetic safety clutch to take care of overloading during slewing. Xiii. 
Centrifugal safety switches to regulate hoisting/lowering. xiv. Tripping arrangement 
along with manometer in case of the receiving boom H/L rope got cut or in case of 
unequal load sharing between two ropes xv. Double shoe brakes with counter weight with 
all the drivers. xvi. Gradient meter to show the level of the machine.  xvii. Necessary 
instruments in the operator�s cabin to indicate the positions of crawlers, hoisting / 

lowering positions of bucket wheel boom, slewing angle slewing speed etc. 



 

 

 
 

SAFETY IN OPENCAST & SURFACE OPERATIONS 
 
Steps taken 
 
 On the recommendations of the Sixth and Seventh Safety Conference (1986 & 
1988) the following actions have been taken: 
 
 1) Operators/drivers of dumpers and trucks are now selected with greater   
                         cater. 

2) Adequate number of operators and drivers of trucks and HEMM, and 
pitmen and dumpmen have been recruited taking into account absenteeism 
leave etc. so that work on overtime is kept to the minimum. 

 
3) To prevent riding of dumpers and trucks by unauthorized persons, special 

arrangements have been made for trans 
 

4) Audio visual alarms have been fitted on dumpers.  New dumpers are now 
purchased AVAs. 

 
5) Supervision of work of loading and transport operations, including those 

of contractors, has been improved. 
 

6) Traffic Rules for regulating movement of HEMM have been framed and 
implemented. 

 
7) Code of  Practice for prevention of injuries to persons engaged in tipping 

at stockpiles and dumping of overburden have been framed and 
implemented. 

 
8) Standard of construction and maintenance of haul roads has been 

improved. 
 

9) Proper schemes have been made and implemented for maintenance, repair, 
overhauling and erection of HEMM. Sheds and workshops have been 
improved. 

 
10) Periodic Medical Examination of workmen has been started to monitor 

their  of training drivers and operators have been strengthened. 
 

11) Code of Practice for dealing with fires has been framed and fire fighting 
arrangements have been improved. 

 
 12) Standard of lighting in opencast mines has been improved. 
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Further Steps to be taken 
 
Considering these factors, the following actins can be taken. 
 

      1) On conclusion of training, the competency of drivers/operators should be 
evaluated by a Board duly constituted by the company. 

 
      2) Some HEMM workshop fitters should be given training of driver/operator 

  
                  3) To prevent unauthorized driving, the deriver/operator should retain the 

ignition key with him throughout the duty hours and thereafter hand over 
the same to the reliever or to designated  competent persons. 

 
 
                4) Surface haul roads, which are frequently used by workers, should have a 

separate lane for pedestrians and two wheelers.  
 
            5) Loading and unloading operations should not be carried out 

simultaneously in the stockyard. 
 
        6) Entry of trucks/vehicles of outsiders in mine premises should be by a valid 
pass. 
 
                  7) Supervision on work of contractors workers should be improved. 
 

       8) Each and every operation by contractors should be placed under the 
charge of a   
            person, and the workmen should have received training and job related 
briefing.                     
            They should also be explained the �Traffic Rules�. 

 
 
 
 
 
 
 
 
  
 
 
 



 

 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Care and Tips of  Motorola Rechargeable Battery 
 
1) Do not leave your radio & battery in the charger when not charging.  Continuous 

charging will shorten battery life.  (Don�t use your charger as a radio stand) 
 
2) Do not return fully charged batteries to the charges for an �extra boost�.  This 

action will significantly reduce cycle life. 
 
3) Stabilize battery to room temperature (22º c) before charging. Charging below  

4.5º C & above 40c will decrease cycle life. 
 
Operating Instructions:  
 
Hold the radio in a vertical position in front of the face with the microphone (and other 
parts of the radio including the antenna) at least one inch (2.5 centimeters) away from the 
nose or lips.  Antenna should be kept away from the eye. Keeping the radio at a proper 
distance is important since RF exposures decrease with increasing distance from the 
antenna. 
 
Blasting Caps and Blasting areas : 
 
To avoid possible interference with blasting operations, turn off your radio when you are 
near electrical blasting caps, in a blasting area, or in areas posted: �Turn off two-way 
radio�.  Obey all signs and instructions. 
  


