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1 INTRODUCTION

The purpose of this study is to identify those areas, classified according to the
SAMRASS data base system under the codes relating to Underground Transport
and Machinery type accidents, that give cause to the greatest amount of
accidents.

Once the three most significant areas have been identified, they will be
investigated in more detail in order to identify the causative factors. The
information contained in this report can then be used by the decision makers within
SIMRAC to enable scarce resources to be focussed on further research work which
addresses the most pressing issues.

In 1994 Phillips and Landman’ did an assessment of colliery accident statistics
and found that three major categories - Transport and Machinery; Strata Control,
and Fires and Explosions - account for 74 % of all accidents, 83 % of all fatalities
and 71 % of all injuries. It was further found that Transport and Machinery has
the highest significance in terms of the number of accidents (51,5 %* of all
accidents), the highest significance in terms of the number of injuries (48,6 %* of
all accidents) and the second most significant in terms of fatalities (30,4 % of all
accidents).

*Includes fall of material on surface and below surface. If these categories are
excluded then the percentages would be 39,1 % of total accidents and 26,9 % of fatal
accidents.

As Strata Control and Fires and Explosions are well supported for further research
effort, increased effort in terms of Transport and Machinery related accidents was
identified to require an increased effort (See Appendix 1 for copies of the relevant
tables from this report). As the categories relating to Transport and Machinery
accidents contain a number of sub-categories, an investigation was required to
determine which of these sub-categories had the most significance and, within
these sub-categories, which causative factors are the greatest contributors to
accidents.

2 METHODOLOGY

In assessing the available data the following methodology was used.

As the purpose was to examine and investigate more closely the aspects of
underground transport and machinery accidents in coal mines, only the data
pertaining to these classifications in the SAMRASS data base was used.

The categories chosen are not precisely the same as those used by Phillips and
Landman as their’s included falls of material on surface and falls of material
underground. As these two categories are not included in the SAMRASS
Transportation and Mining or Machinery classifications?, they are not included in
the data used for this study.



The categories used were: (obtained from the Reportable Accidents code book
SAMRASS);

Code Category

02 MACHINERY

02A Conveyor belts

02B Drives Belts and Chains
02C Portable Power tools

02D Other machinery

03 TRANSPORT AND MINING
0301 Locomotives

0302 Endless rope haulage
0303 Winches

0304 Hand Trammed*

0305 Tractor/Trailer

0306 Coal Mining Machines
0307 Mechanical Loaders

0308 Transporters

0309 Motor Vehicles

0310 Lifting Machines

0311 Mobile Drilling Machines
0312 Other Transport and Mining Equipment.

*It should be noted that this classification also makes provision for a person being
injured if he should fall or stumble. It is assumed that this injury, when reported, is
associated with any activity involving a hand propelled vehicle and that injuries
resulting purely from falling or stumbling would not have been classified here but rather
under the General category 04C.

For the initial analysis no sub-categories were used. Only where the most
significant categories were identified were they analyzed further.

The data used in this study was obtained from a download of SAMRASS data
which is in Miningtek’s possession. This database only contained the years from
1988 to 1992. The data for the years 1993 and 1994 was kindly provided by Mr
A Hunt of the office of the DMEA in Johannesburg.

To overcome the complication of the differing regional codes, the majority of which
changed on January 1992, the data was combined as follows.

Data from the Dundee inspectorate (pre Dec 91) was combined with data from the
Natal Region (after Jan 92) to form one subset.

Data from the Ermelo, Heidelberg, and Witbank inspectorates (all pre Dec 91) were
combined with the data from the Eastern Transvaal region (after Jan 92) to form
another subset.
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The final subset consisted of the PWV Region and the Northern Tvl Region after
January 1992. By using the subsets in this manner, it is assumed that not only
will all the areas be adequately covered but that a sensible delineation between the
areas has been achieved for the purpose of this study.

The data used was split into three classifications. Fatal accidents, Injuries and
Total accidents of the latter being the sum of the previous two classifications.

In order to assess the areas with the most significance, those categories with the
most accidents and with the most fatal accidents were identified. These
categories were then sub-divided into sub categories. An assessment of the
significance of these sub categories was then made.

These sub categories were further assessed using the allocated days lost in the
SAMRASS data base as an indication of the severity of the accident. Although
‘allocated days’ is not representative of how many actual days were lost through
the accident, it is however a good standard for comparing the severity of different
accidents, especially for the purposes of this study.

In this analysis, sub categories that constituted the most significant cause of
accidents were then further investigated to determine more detailed reasons for an
accident. No effort has been made to investigate information beyond the scope
of information as contained in the SAMRASS data base.

3 ASPECTS OF PREVIOUS OR RELATED WORK

In order to obtain focus in the work, as well as to learn from the experience of
previous work done into the investigation of accidents, literature pertaining to
accident investigations was consulted. The literature was restricted to publications
done latterly with regard to accidents in South African mines. Publications of
overseas authors were not reviewed.

In the report on the project to ‘Establish the primary causes of accidents on mines
other than gold, coal and platinum’® use of the Allocated Days Lost was made to
evaluate the relative significance of the accident categories. It was found that the
reason Failure to comply with recognized standards or procedures’ was given as
the cause of 30,4 % of the casualty accidents. Use of unsuitable/defective
equipment/facilities was given as the largest cause (21,1 %) of non-casualty
accidents, and failure to comply with recognized good practice/standards and
procedures as the second largest cause (18,8). Following a number of case
studies, the authors came to the following reasons for non-compliance with
recognized standards. These reasons being:

The persons did not know
The person forgot what he was taught
He ignored what he had been taught.
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The authors came to the conclusion that a better informed and trained worker
would be more likely to appreciate the hazards of the job than one not so prepared.
Further efforts need to be directed at understanding more about worker behaviour,
while at the same time improved methods of education and training to create
safety awareness need to be developed.

In assessing the accidents in the gold and platinum industries, Ashworth and
Peake* found that the ’failure to comply with good practice/standards and
procedures’ is a dominant cause for accidents in the case of functions not directly
associated with mining as well as for activities involving trackbound vehicles and
for ore or materials transportation.

This report highlights the restriction in the level of detail that can be obtained
directly from the SAMRASS system because of the structured nature of the way
that the information is entered into the data base.

During a study conducted on behalf of the CSIR® it was found that, due to the
way that the SAMRASS information was entered, it was difficult or impossible to
ascertain the causes for accidents in a more comprehensive fashion. By
investigating the actual accident reports, significantly more information about the
accidents became available. However, even this information was not deemed
sufficient to enable causative factors and the role they played to be identified.
Other processes would therefore also have to be pursued. In the investigations,
which used a different base to this study in terms of period, classifications of
accidents and area, it was found that the most significant accidents were;

Conveyor belts 15,7 %
Tractor/Trailers 14,5 %
Load Haul Dumpers 10,3 %
Trucks 9,5 %
Shuttlecars 9,1 %
Continuous miners 5.4 %.

This indicated that the transportation of materials and coal constitutes the most
significant cause of accidents.

An interesting aspect in this study was the identification of a large amount of
contractor accidents. The unfamiliarity and lack of mining experience of the
contractors involved were identified as a possible cause for these accidents.

Appendix 3 gives a summary of the main causes of accidents identified in this
study that pertains to the categories that have been found to be the most
significant.
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4 TRENDS IN THE OCCURRENCE OF ACCIDENTS

Philips® has identified that, although the year by year totals fluctuate, the number
of reportable accidents were substantially reduced in the period 1984 - 1993 and
stood at half their 1984 values. In Appendix 1 the trends as identified by him are
indicated in Figure 2.

In Figure 1 (Accident occurrences for 1988 - 1994), the chosen categories are
presented. From this graph it is evident that the identified downward trend has
continued to 1994. When considering the graph in Figure 2, which presents fatal
accident trends, it is evident that there has been an upward movement in fatalities
in the transport and machinery category although the number of total accidents has
declined.

When considering the trends for the various categories as presented in Figures 3
and 4, the following becomes evident. Even though the number of accidents
shows a downward trend, the trend for transporters however, has not moved
downwards commensurately. This indicates that this category is becoming more
serious as a fraction of the total accidents. In terms of fatals, this trend is more
evident which exacerbates the situation as the accidents are of a more serious
nature.



Accident Occurences -TOTAL
1988 -1994

Number of accidents
200

160
10(?

50

Years

—— Total machinery = —— Transport & Mining —*— Total

Figure 1

Accident Occurrences - TOTAL 1988 - 1994

Accident occurrences - FATALS
1988 - 1994

Number of accidents

15

10\\\\¥/// \ B P /a

0 L \\\1 1 i L///‘
88 89 90 91 92 93 94
Years

— Total Machinery = —+— Transport & Mining —*— Total

Figure 2

Accident Occurrences - FATALS 1988 - 1994




-7 -

Comparison of categories
1988 - 1994

Total Accidents

93

| ] Conveyors
W22 Mining Machines

Hand Tram
Mech. Loaders

EE1 Tractors
1 Transporters

Figure 3

Comparison of categories 1988 - 1994 TOTAL ACCIDENTS

Comparison of categories
1988 - 1994

Fatal Accidents
10

|| Conveyors
W7 Mining mcahines

2] Tractors
] Transporters

Figure 4

Comparison of categories 1988 - 1994 FATAL ACCIDENTS




-8 -
5 CLASSIFICATION OF THE SIGNIFICANT CATEGORIES

The results of the accidents from the SAMRASS data base for the years 1988 to
1994 are presented in Table 1. This table presents the accidents in the various
categories arranged in decreasing order in terms of total accidents, which includes
both injuries and fatal accidents.

From Tables 1 & 2 below it is evident that, in terms of total accidents, the four
most significant areas are Transporters, Hand Trammed, Coal Mining Machines and
Tractors. However, if the number of fatalities is considered, then it becomes
evident that the four most significant categories are Transporters, Tractors, Coal
Mining Machines and Mechanical Loaders. Hand Trammed, with the second
highest number of accidents, has become completely insignificant.

From the graph, Figure 5, the relative importance of the various accident categories
can be seen.

Table 1 Categories Ranked in Decreasing Order of Total Accidents
CODE CATEGORY FATAL INJURY TOTAL
0308 TRANSPORTER 21 152 173
0304 HAND TRAMMED o] 103 103
0306 COAL MINING MACHINES 9 94 103
0305 TRACTOR 10 56 66
0307 MECHANICAL LOADERS 7 53 60

02A CONVEYOR BELTS 4 45 49

0311 MOBILE DRILLS 2 47 49
02D OTHER MACHINERY 3 28 31

0309 MOTOR VEHICLE 1 30 31
02C PORTABLE POWERTOOLS (o] 25 25

0302 ENDLESS ROPE HAULAGE 2 19 21
0303 WINCHES 1 19 20
0310 LIFTING MACHINES 1 9 10
0301 LOCOMOTIVE 4 4 8
028B DRIVES, BELTS & CHAINS [¢] 6 6

0312 OTHERT & M 1 o] 1
TOTAL NUMBER OF ACCIDENTS 66 690 756
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Figure 5 Comparative Relation of Accidents in the Categories

Arranged in Decreasing Order of Total Accidents

In Table 2 the categories are ranked in decreasing order of fatal accidents.

Table 2 Categories Ranked in Decreasing Order of Fatal Accidents
| CODE | CATEGORY FATAL INJURY TOTAL

0308 TRANSPORTERS 21 162 173

0305 TRACTORS 10 56 66

0306 COAL MINING MACHINES 9 94 103

0307 MECHANICAL LOADERS 7 53 60

02A CONVEYOR BELTS 4 45 49

0301 LOCOMOTIVE 4 4 8

02D OTHER MACHINERY 3 28 31

0311 MOBILE DRILLS 2 47 49

0302 ENDLESS ROPE HAULAGE 2 19 21

0309 MOTOR VEHICLES 1 30 31

0310 LIFTING MACHINES 1 9 10

0312 OTHER T & M 1 o 1

0303 WINCHES 1 19 20

028 DRIVES, BELTS & CHAINS 0 6 6

o2C PORTABLE POWERTOOLS o] 25 25

0304 HAND TRAMMED 0 103 103

TOTAL NUMBER OF ACCIDENTS 66 690 756
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Considering the previous rankings, the question of determining those areas that
need focused attention becomes not only one of which data category has the
greatest number of accidents but possibly, of more importance, the category which
has accidents with the greatest significance.

To determine this, use is made of the 'Allocated Days Lost’ for evaluating each
accident. The number of days is based on a method of injuries in a standardized
way through the allocation of a number of days lost in a working life with a
maximum of 6 000 days. Although these ’Allocated Days Lost” do not represent
the actual days lost for the reported accident, it is nevertheless an excellent index
to use to determine the severity of an accident. Using the accumulated values of
the allocated days lost for each category, cognisance of the number of accidents
is taken, but, even more important, the severity of the accidents is now also
brought into the calculation.

In Table 3 the categories are ranked in order of decreasing severity of accidents as
indicated by the allocated days lost. It should be noted that, in Tables 3 and 4, a
number of the more significant categories were divided into sub-categories. This
will enable the more specific problems to be identified in the category.

Table 3 Categories Ranked in Decreasing Order of Severity of Accident
CATEGORIES SEVERITY: ADL/ACCIDENT*
LOCOMOTIVE 3824,5
SHEARER 1933,8
FRONT END LOADER 1425,3
SHUTTLE CAR 1407,8
CONTINUOUS MINER 1104,5
TRANSPORTERS 1091,9
LIFTING MACHINES 1080,2
LOAD HAUL DUMPERS 987,6
MECHANICAL LOADERS 963,9
TRACTOR - TRAILERS 900,5
COAL MINING MACHINES 814,4
OTHER LOADERS 755,9
GATHERING ARM LOADERS 681,0
OTHER TRANSPORTERS 667,7
CONVEYOR BELTS 627,8
WINCHES 595,86
DRIVES, BELTS & CHAINS 558,3
COAL CUTTERS 472,2
MOBILE DRILLS 387,5
ENDLESS ROPE HAULAGE 366,9
PORTABLE POWERTOOLS 148,2
HAND TRAMMED 123,9

*ADL is the average allocated days lost per incidence of accidents
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From the above table it is evident that the categories with the most severe
accidents are not the categories with the largest number of accidents. As
examples of this, the Locomotive category has the most severe accidents but has
a very low number of accidents. On the other hand, the Hand Trammed category
has a high number of accidents but is very low in severity. Looking at the severity
alone would thus not indicate the focus area.

With regard to the Transporter category, the Shuttle Car sub-category exhibits a
significantly higher severity. Similarly the sub-categories of Continuous Miners and
Shearers exhibit a higher severity than the Coal Mining Machine category that they
belong to.

Table 4 Categories (C) and Sub-Categories (SC) Sorted According to Total
Severity Indicated by Sum of the Allocated Days Lost per Category

CATEGORY / SUB-CATEGORY SUM OF ALLOCATED DAYS LOST
TRANSPORTERS c 188 904
SHUTTLE CARS SC 111 214
COAL MINING MACHINES C 83 879
TRACTOR TRAILERS o 59 431
MECHANICAL LOADERS Cc 57 832
LOAD HAUL DUMPERS SC 46 975
FRONT END LOADER SC 31 356
CONTINUOUS MINER SC 30 926
CONVEYOR BELTS C 30 760
OTHER TRANSPORTERS Cc 30715
LOCOMOTIVES c 30 596
COAL CUTTERS sC 29 748
SHEARER SC 23 205
GATHERING ARM LOADER SC 20 429
MOBILE DRILLS SC 18 986
HAND TRAMMED C 12752
WINCHES c 11912
LIFTING MACHINES C 10 802
ENDLESS ROPE HAULAGE Cc 7 704
OTHER LOADERS C 6 047
PORTABLE POWERTOOLS SC 3705
DRIVES, BELTS & CHAINS SC 3 350

In Table 4 the sum of the Allocated Lost Days is given per category. As this figure
can be considered to be a combination of the severity and the number of
accidents, it can be considered to be a better index for determining focus.
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From Table 4 it can be seen that, if the sum of the Allocated Day Lost is used as
an indication of problem areas, the four most important categories are;

Transporters

Coal Mining Machines
Tractors and Trailers
Mechanical Loaders.

The sub-category of Shuttle Cars, part of the Transporter category, is however the
highest of all the sub-categories and is the second highest when considering
categories and sub-categories combined.

In terms of sub-categories the four most significant are:

Shuttle Cars

Load Haul Dumpers
Front End Loaders
Continuous Miners.

The first two sub categories, Shuttle Cars and LHDs, form part of the Transporter
category. In considering the ranking it should be noted that the Tractor/Trailer sub-
category has been combined to form one category. This means that the
significance of the high value for this category has not been diluted by the
inclusion of sub-categories with lower values as is the case in the other categories.
Taking this into consideration, Tractor/Trailers can then be used as a sub-category
for purposes of focus. This leads to the identification of the following sub-
categories as being the four most significant.

Shuttle Cars
Tractor Trailers
Load Haul Dumpers
Front End Loaders.

In terms of the severity of accidents these sub-categories also lie in the higher
values meaning that accidents occurring are usually of a serious nature.

Statement: Different sections of the industry classify the same machine either as
Load Hall Dumper or Front End Loader. When Load Haul Dumpers and Front End
Loaders are merged they move from 6th and 7th place respectively to 4th place in
Table 4.B
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Table 4.B Categories (C) and Sub-Categories (SC) Sorted According to Total
Severity Indicated by Sum of the Allocated Days Lost per Category
when Load Haul Dumpers and Front End Loaders are merged

| CATEGORY / SUB-CATEGORY | SUM OF ALLOCATED DAYS LOST |

TRANSPORTERS c 188 904
SHUTTLE CARS sC 111 214
COAL MINING MACHINES c 83 879
LOAD HAUL DUMPERS & FRONT END LOADERS C 78 331
TRACTOR TRAILERS c 59 431
MECHANICAL LOADERS c 57 832
FRONT END LOADER sc 31356
CONTINUOUS MINER sc 30926
CONVEYOR BELTS c 30 760
OTHER TRANSPORTERS ' c 30715
LOCOMOTIVES c 30 596
COAL CUTTERS sC 29 748
SHEARER sC 23 205
GATHERING ARM LOADER sc 20 429
MOBILE DRILLS sc 18 986
HAND TRAMMED c 12 752
WINCHES c 11912
LIFTING MACHINES c 10 802
ENDLESS ROPE HAULAGE c 7 704
OTHER LOADERS c 6 047
PORTABLE POWERTOOLS sC 3 705
DRIVES, BELTS & CHAINS sc 3 350

6 CLASSIFICATION OF THE MOST SIGNIFICANT CAUSES

In using the SAMRASS data base when assessing the causes of accidents, the
process involved must be borne in mind. To enter the data in the database the
information is coded according to a predetermined classification. This is done to
facilitate transfer of the information on the form MD16 into the data base. (If this
was not done the number of variables that could be generated when accessing the
system would be impossible to cope with.) When this information is given out by
the database, it allocates a cause to the code and some of the alternatives are lost.
A case in point is that ‘Failure to comply with recognised good practice/ standards/
procedure’ would be reported back through SAMRASS as being 'Failure to comply
with standards’.
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This report cannot make a distinction between these sub-causes as the information
was not captured in this way. It therefore uses the causes as they were captured
in the database, which in turn is based on a classification on the entry sheet.

The following tables (Tables 5, 6, 7 & 8) present the percentage of causes that
have been allocated to the four main categories of accidents identified as being the
most significant.

In all four categories the most significant cause is the failure to comply with
standards. This concurs with other research work into accidents where a similar
tendency was identified. Where Shuttle Cars, Tractors and LHDs are concerned
the second most significant cause is a lack of caution/alertness.

In the Front End Loader category, lack of caution and alertness is not a cause at
all and the second most important cause is lack of clearance.

Table 5 Percentage Allocation of Cause of Accidents in the

Shuttle Car Category
CATEGORY | PERCENTAGE
FAILURE TO COMPLY WITH INSTRUCTIONS 2,3
FAILURE TO COMPLY WITH STANDARDS 61,6
FAILURE TO SUPPLY SAFETY EQUIPMENT 1,1
LACK OF SUITABLE SYSTEMS/FACILITIES 1,1
LACK OF STANDARDS OR PROCEDURES 1.1
LACK OF CAUTION/ALERTNESS 10,5
LACK OF CLEARANCE (OBSTRUCTION) 1.1
LACK OF SUITABLE TRAINING/INSTRUCTION 4,6
INADEQUATE SUPERVISION/DISCIPLINE 4,6
INADEQUATE EXAMINATION/INSPECTION/TEST 4,6
INADEQUATE PREVENTATIVE MAINTENANCE 3,5
USE OF UNSUITABLE FACILITIES 2,3
RENDERING SAFETY DEVICE INEFFECTIVE 1.1
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Table 6 Percentage Allocation of Cause of Accidents in the Tractor/Trailer Category

CATEGORY PERCENTAGE
FAILURE TO COMPLY WITH INSTRUCTIONS 9,8
FAILURE TO COMPLY WITH STANDARDS 52,5
FAILURE TO USE SAFETY OR PROTECTIVE DEVICES 1,6
FAILURE TO SUPPLY SAFETY EQUIPMENT 0,0
FAILURE TO SUPPLY PROPER TOOLS OR EQUIPMENT 0.0
LACK OF SUITABLE SYSTEMS/FACILITIES 1.6
LACK OF STANDARDS OR PROCEDURES 4,9
LACK OF CAUTION/ALERTNESS 16,1
LACK OF CLEARANCE (OBSTRUCTION) 7.1
LACK OF ILLUMINATION/VISIBILITY 0,0
LACK OF SUITABLE TRAINING/INSTRUCTION 0,0
LACK OF SUPERVISION/DISCIPLINE 0.0
INADEQUATE EXAMINATION/INSPECTION/TEST 3,3
INADEQUATE PREVENTATIVE MAINTENANCE 3.3

Table 7 Percentage Allocation of Cause of Accident in the LHD Category

CATEGORY PERCENTAGE

FAILURE TO COMPLY WITH INSTRUCTIONS 1,8
FAILURE TO COMPLY WITH STANDARDS 48,2
FAILURE TO USE SAFETY OR PROTECTIVE DEVICES 1.8
FAILURE TO SUPPLY SAFETY EQUIPMENT 0.0
FAILURE TO SUPPLY PROPER TOOLS AND EQUIPMENT 0,0
LACK OF SUITABLE SYSTEMS/FACILITIES 3,6
LACK OF STANDARDS OR PROCEDURES 1,8

LACK OF CAUTION/ALERTNESS 16,1
LACK OF CLEARANCE (OBSTRUCTION) 7.1

LACK OF ILLUMINATION/VISIBILITY 5,4

LACK OF SUITABLE TRAINING/INSTRUCTIONS 0.0
INADEQUATE SUPERVISION/DISCIPLINE 1,8
INADEQUATE EXAMINATION/INSPECTION/TEST 8,9
INADEQUATE FENCING/GUARDING 0,0

INADEQUATE PREVENTATIVE MAINTENANCE 0.0
USE OF UNSUITABLE FACILITIES 3,6
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Table 8 Percentage Allocation of Cause of Accident in the Front End Loader Category

CATEGORY PERCENTAGE
FAILURE TO COMPLY WITH INSTRUCTIONS 7.7
FAILURE TO COMPLY WITH STANDARDS 46,1
FAILURE TO USE SAFETY OR PROTECTIVE DEVICES 11,5
FAILURE TO SUPPLY SAFETY EQUIPMENT 0,0
FAILURE TO SUPPLY PROPER TOOLS AND EQUIPMENT 0,0
LACK OF SUITABLE SYSTEMS/FACILITIES 3,8
LACK OF STANDARDS OR PROCEDURES 3,8
LACK OF CAUTION/ALERTNESS 0,0
LACK OF CLEARANCE (OBSTRUCTION) 15,4
LACK OF ILLUMINATION/VISIBILITY 3,8
LACK OF SUITABLE TRAINING/INSTRUCTIONS 0,0
INADEQUATE SUPERVISION/DISCIPLINE 3.8
INADEQUATE EXAMINATION/INSPECTION/TEST 0,0
INADEQUATE FENCING/GUARDING 3,8

The causes of non-compliance with standards as well as the lack of caution and alertness
tend to indicate a significant human aspect. This could be due to a lack of training or lack
of awareness as identified by other authors.

In considering the detailed trends (Figure 6) for the Total accidents in the four identified
categories, it can be seen that there are no significant downward trends except in the
case of the front end loader. This is cause for concern as the overall trend has been to
decrease. This could lead to the conclusion that these areas are problematic as the
efforts to reduce accidents do not have the same effect on them as on the other
accidents.

16
" m 1988
12 | 01989
o 1990 |
B 1991
8_
001992
6 - | D1993‘
al E1994
2‘ I * I
i o LlE

i S f \ ¥ =
uttle car Tractor & Trailer Front End Loader

Figure 6 Yearly Accidents for the Four Significant Sub-Categories

Sh



17 -

In Figure 7 the sites for accidents in the three sub-categories are depicted.
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For the shuttle car and LHD, both of which are coal winning machines, it is evident that
the most accidents occur in the face, while for the front end loader and tractor the sites
where accidents occur is either in the travelling ways or roadways. It would seem that
the majority of accidents occur when the equipment is busy doing the work they were
designed for. This means further that such accidents occur when the normal operators,
who should be well conversant with the operation, are busy with the machines.

In trying to assess the occupation and activity of the person involved in the accident no
strong trend could be identified.

7 CONCLUSIONS

Comparing previous work done into this area with the outcome of this study it is evident
that the basis used for choosing the accidents can cause the significance of accidents
causes to change.

The sub-categories or categories that are subject to the highest significance using
'allocated days lost’ as indicator are

Shuttle Cars
Tractor Trailers
Load Haul Dumpers
Front End Loaders.

If the Load Haul Dumpers and Front End Loader are combined then this combined sub-
category takes on more significance and the top three sub-categories-categories become
in order of significance

Shuttle Cars
Load Haul Dumper & Front End Loader
Tractor Trailer.

In all these categories the failure to comply with good practice/standards/procedures is
the highest occurring cause for accidents. It should be noted that the use of this cause,
which is, by definition very encompassing, might be due to the inability of the process
to determine underlying causes.

Itis recommended that further work be focussed on the categories of Shuttie Cars, LHD's
and FEL’s, and Tractors and Trailer. This should not be at the exclusion of other
categories in the Transport and Machinery area where severe disabling injuries also occur.
In the identification of causes to enable rectifying action to be taken work will have to be
done to identify underlying causes. This work will have to be based on problem solving
techniques rather than on the pure statistical analysis of historical data.



-Appendix 1 p1.1 -

APPENDIX 1

Relevant tables with regard to coal mining accident statistics 1984-1993

(SOURCE: Phillips, H.R. and Landman, G.v.R. The Development of a Discussion
Document on the Safety Related Research Needs of the Coal Mining Industry. Final
project report, SIMRAC, March 1994, pp 4-8.)

CATEGORY ACCIDENT KILLED INJURED
TOTAL % TOTAL % TOTAL %
Fall of Ground:
Rockbursts 2 0.0 1 0.1 1 0.0
! Other Falls 1164 22.2 228 32.9 1048 21.1
Machinery 435 8.3 34 4.9 400 8.1
Trucks and Tramways 1619 30.8 153 22.0 1376 27.7
Fall of Material:
On Surface 241 4.6 10 14| ~ 235 4.7
Below Suface 410 7.8 14 2.0 399 8.0
Falling Shafts, Excavations:
On Surface 63 1.2 14 20 149 3.0
Below Surface 23 0.4 3 0.4 21 0.4
Struck by Cage/Skip 12 0.2 4 0.6 10 0.2
Travelling by Cage/Skip 1 0.0 0 0.0 1 0.0
Breaking of Haulage Ropes 0 0.0 0 0.0 0 0.0
Travelling by Ladder 0 0.0 0 0.0 0 0.0
Overwind and Runaways 0 0.0 -0 0.0 0 0.0
Directly caused by electricity 110 2.1 11 1.6 113 2.3
Due to Underground Fires 11 0.2 7 1.0 33 0.7
Inundation by Water/Mud 10 0.2 21 3.0 6 0.1
Miscellaneous:
Explosion of Gas i5 0.3 131 18.9 36 0.7
Subsidence 1 0.0 0 0.0 1 0.0
Burning and Scalding 65 1.2 2 0.3 70 1.4
Falling and Slipping 337 6.4 13 1.9 342 6.9
Splinters 55 1.0 0 0.0 42 0.8
Elevators 37 0.7 2 03 35 0.7
Heat Stroke o 0.0 0 0.0 0 0.0
Heat Exhaustion 0 0.0 0 0.0 0 0.0
Sundry 526 10.0 34 4.9 502 10.1
Explosives:
Drilling into misfired holes 5 0.1 0 0.0 5 0.1
Due to Fumes 2 0.0 0 0.0 2 0.0
During Blasting Operations 88 1.7 15 2.2 109 22
Handling Detonation 10 0.2 0 0.0 10 0.2
Whilst Charging 0 0.0 0 0.0 0 0.0
Withdrawing Charges 0 0.0 0 0.0 0 0.0
Sundry 9 0.2 2 0.3 16 0.3
[TOTAL 5251 700.0 694 100.0 4962 100.0
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_

. YEAR '« 1984 1065 Y1906 v ine? 1988 1088 M) Y 1992 1983 .
m CATEGORY _>Ra§: Kitled _._?.Q.Ton_a:.: Kitled _.___:J Accidents Killed Injured Accidents Kilted Injured| Accidents Killed __.,_...J»Rao:: Killed ;?.3_»852_. Kitted Infuredl Accidents Kilied Injured focidents Kilied Injured Accidents Kilied _.._...3—
H {no) (no) 1 (no) L (no) 1 (no) (no) ! (no) I {no) {no) ' {no)
T all of Ground M : ¥ + + 4
Rockbursts _ _ 1 1 _ _ — 1 1 _ _
Otherfalls | 176 22 160 184 2 152 1ag 24 141!l 118 a4 108 96 23 .s 111 28 103 50 18 88 w2 23 8 o7 BT 4 21 e
rMachinery N %3 5 53¢ [ 4 501 74 6 68 50 2 a7 34 4 20 33 4 29, 19 [ es kY] 2 331 33 2 31, 18 1 14"
-:enru and Teamways 4 238 18 il 245 18 23 204 22 184 1 178 17 1%8 1 158 19 142 123 13 ¢_G. 127 17 1n24 122 10 LAL-34 118 10 11 i 105 1 s
Fall of matetial, K H
On Sutince “ 4 1 kN3 a8 4 s 27 1 uﬂ— 14 2 17 _ ® Q— 26 2 24 17 ‘ 17 7 aw_ 2 32 2r Nﬂ—
Below Susface 87 2 a5 38 2 87 57 87 a7 5 42 M Lol 20 1 28 Fsid ] 23 21 21, 28 28 2 1 23
Falling Shafts, Excavations N \ B H =
On Surtace _ 5 2 3 a 2 2 — 1 1 _ _ [ 2 ‘ _ 12 2 10 [ 3 s 8 n_ 13 2 1 _ [ [ _
Below Surince 1 1 1 1) 1 t 1 ) LN 2 2 3 3 2 2, 3 3 [ 1 s
Struck by Cage/Skip 1 2 2 2, 2 2 " 2 21 1 18 2 21 1 1) N 2 2+ 1
Trmvelling by Cage/Skip . : ' 1 N ! s N , : }
Sreaking of Haulage Ropes s ' i 1 _ N N i N * .
Travelling by Ladder ' . i i K ' . . M ' 1
Sverwind and Runawnys N N i ] ¢ N N ' N 1
Ofrectly cauned by eleciriclty 26 2 201 15 20, 12 121 [] 2 7 9 2 7, 13 1 12 8 Bl X 7 2 8, 5 1 N 7 7
$8oilers and Steam Pipes : ' N i : . i ' : N ' \ H
Due to Underground Flres ] N 1 1y : N ] i . 15 “ 1 e F] ] 3, .
_5.:::.:3 by Watet/Mud N ] B 2 2 2 1 12 4 3 3 | i 3 3 j i 1 1 N : =
A lacelinnaous 1 ! H
Exploalon of Gas 2 7 1 PR 2 10 2 ar o1 2 6 1 ' a 2 2 1 1 2 s 1
Subs=idence 1 1
Burning and Scalding 12 1 18 18 18 11 1" 9 12 4 4 a 3 3 3 3 1 2 2 2
Fafling and Siipping 72 2 kz's 48 4 44 49 4 45 3 2 45 18 18 27 27 28 1 28 19 10 28 25 19 19
Spliniers 8 3 8 L] 1 1 18 2 1 1 7 7 3 3 3 3 3 3 -] 10
. Etevaton 1 1 1 3 3 3 3 10 10 4 4 5 2 1"*
Heat Stroke
Heat Exhaurtion
H Sundry 107 8 126 11 108 6 104 o5 LA w0 2 18 [ 2 22 3 1e 27 3 28! 13 3w 4 1 3!
Explogives
ing Into minfhed holes 2 F 2 2 1 1
Due to Fumes 1 l 1 1
Durlng Binating Operations ® 0 18 3 8 12 16 [ 2 1 [ 8 r 1 e 10 10 s 2 . 3 3 [ 1 A\l
Handling Detnnation 1 1 3 3 1 1 2 2 1 1 1 1 1 1
Whiist Chargling
Whhdiawing Charges
Sunitry 2 2! 1 ¥ 1 s 1 1 i 1 1 2 5 1 1 2
TOTAC L R T S~ N LA AR AL N A D7 ST R T A N A L N O DO L A L O R A T L%
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TOTAL CAOL MINING ACCIDENTS FOR PERIOD 1984 -1993
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COAL MINING ACCIDENTS

HAULAGE, TRANSPORT AND MACHINERY
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APPENDIX 2

TABLES SHOWING ACCIDENT VALUES FROM THE SAMRASS DOWNLOAD AND
INFORMATION FROM DMEA
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APPENDIX 3

CAUSES OF ACCIDENTS AS IDENTIFIED BY ENSLIN AND DE KOCK

Conveyer Belts
!

Most accidents occur either at the drive, tail end or at tipping points along the belt with
the most common causes being.

Design

- Lockout devices insufficient.

- Design of safety guards allowing people to enter or work on conveyor
without having to stop the system.

- Tools for cleaning or maintenance not designed with safety as priority.
- lllumination and warning devices at strategic places inadequate.
- Design of tail end conducive to excessive spillage.

Procedures

- Interlocking systems not properly planned.
- Logbooks of maintenance on safety devices ineffective.

- Procedures when more than one person is doing maintenance on same belt
not effective.

Training

- Contractors not conversant with mine standards or procedures.

Tractors and Trailers

Tractors and trailers can be divided into two categories because of the very nature of the
injuries sustained. Trailers are responsible for foot injuries while tractors are responsible
for all the fatalities in this category.

Design

- Design of trailer draw bar, stop blocks and safety jacks insufficient.

- Lockout devices not effective allowing unlicensed and abusing of these
vehicles.
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- Tractors not designed for more than one person travelling in the drivers
position.

- Dangerous design of the facility for independent braking of the rear wheels.
- Design of gear ratio conducive to speeding.
- Hiabup design not safe for the way it is being utilized.

LHD and Free Steering Vehicles

The majority of accidents in this category were caused because the vehicle was used for
activities which it had not been designed for. The prominent design shortcomings are
listed below.

Design

- Visibility of the immediate surroundings for the driver not sufficient.

- No warning devices to warn people of vehicle approach incorporated.

- Facilities for embarking and disembarking on vehicle inadequate.

- Disc brake design allows ingress of coal dust which could result in fires.
- Lockout devices not effective.

- Protection for driver during run away inadequate.

- Design of control levers conducive to accidental activation.

Procedures

- Vehicles being used as ladders, transporters, cranes.

- Unlicensed usage.

- Maintenance procedure and pre-use checks not utilized properly.
- Procedure in case of vehicle out of control down incline.

Shuttle Cars

Shuttle cars are responsible for the highest rate of fatalities per accident category.
Although they are ranked number five, it is important to note the seriousness of these
accidents.

Design

- The view of the driver in either direction is very poor.

- Visibility of the shuttle car in the area where it is working is insufficient.

- Warning devices not sufficient because in many cases proportion pea-whistles
are being used.

- Ilumination on reverse side ineffective.
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- Elimination of shock starts insufficient.

- No design to assist in wheel changing operations.
- Control levers in certain conditions poorly situated.
- Modifications suspect.

Procedure

- Pre-use checks and subsequent maintenance procedures ineffective.
- Procedure for regular maintenance ineffective.

- Testing procedure insufficient after maintenance and daily checking.
- Licensing of maintenance personnel inadequate.

Training
- Training procedures need to be revised.

- Retraining after modifications not sufficient.
- Training of maintenance personnel.

Continuous Miners

Although continuous miners and cranes are responsible for the same number of accidents,
continuous miners are rated number six because of the number of fatalities they are
responsible for. It must be noted that, in this category, some falls of ground accidents
are included because of the very nature of the design of the machine means that injuries
are inflicted on persons serving the machine.

Design

- Lack of design in cable handling resulting in the number two driver to be in
a high risk area.

- Canopy deflects falling rocks on the cable handler.

- Some controls situated outside protective canopy.

- Visibility in either direction not sufficient.

- Lack of aids to assist driver to be more effective.

- Lack of proper design for cable suspension.

- Lack of grappling handles on cover plates.

- lllumination inadequate.

Procedure
- Procedures ineffective for inter-heading tramming.

- Procedure ineffective for inspection of roof during cutting.
- Dangerous procedures for cable handling in some cases.
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