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Abstract

In developing railways that are facing some special problems, top manager of the organization defines safety regulation and instructions and the lower employees do not affect him. In these railways the decision making system for safety programs is done, up to down and as all the orders and regulation and cause detection process (accident cause) is defined by top manager and since the process imagines the behavior of father to his children the decision making process for safety program, is named Parent chart, but in developed railways, safety programs are preformed by Q.C groups and committees that are working on safety process and accident cause detection, they have a key role in safety improvement  , human motivation, and safety programs are defined by Q.C groups, and top manager only confirms their achievements and comments .All successes in  safety ,in progressive railways have been obtained by this type of  decision making system. In these kind of organizations since the group work of different teams is like the play of some children that are doing something by amusing energy and high level of interest, the organizational chart of such a railways is named children chart. In this article all characteristics of both type of safety planning and management in developed and developing railways and also the efforts of Iranian railways to organize Q.C safety activities have been discussed.

I should like to begin with provision of some information on the physical characteristics and transportation capacity of the Iranian railways. The Islamic Republic Iranian Railways with 28000 employees comprise 13 sectors, 12 of which are connected through an infrastructure network. In the west it is linked to Middle Eastern and European railways at Razi border gates, and in the northwest to Azarbaijan railways at Djolfa border gates, and to China and CIS countries via Turkmenistan at Sarkhas border gates. In the south the Islamic Republic railways is linked to international waters via the important sea ports of Imam Khomini and Abbas, and in the north to Turkmenistan, Kazakestan, Azarbaijan, and Russia via sea ports of Turkmen and Amirabad. In province of Zahedan there is a 96 km line network with a wide width of 1676 mm which at present is not connected to the national networks, though it is connected to Pakistan railways at Mir javeh border gates. 

The I.R. Iranian railway main line network comprises 6500 Km and there is a 3100-Km of industrial, commercial, and maneuvering line network. The rolling stock contains of 560 locomotives, 17500loading cars and 1000 passenger cars. The average growth rates in the year 2000 were 9.5 % in transported freight haulage with a figure of 25.2 Million Tons, 0.7 % in Ton – Km of net freight with a figure of 14.2 Milliard Ton – Km, 10.5 % in passenger – Km with a figure of 7.13 Milliard passenger – Km and 9.5 % in passenger traffic amounting to a figure of 11.7 million passengers. It should be noted that the I.R. Iranian Railways network was initially designed to connect the country’s major freight ports, hence having a great share of imported and exported freight from and to the sea ports, as well as contributing to a noticeable share of the internal and transit freight in the country (. A total of 22.5 % Transit freight). As far as the Asia – Europe transit routes are concerned, Due to the special geographical conditions and the lengthy sea routes, the role of land transit routes with their reduced journey times and lower costs has become increasingly attractive in the last two decades.
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There are a lot of definitions for the term of accident in the rail transportation system. As an example “to go out from the normal situation in such a manner that leads to spend cost ” or any event or incident which results in the waste of resources or time while it is preventive. Of course the majority of these definitions bear the same meaning with a slight difference. The rail accidents are categorized differently and the International union of Railways (UIC) has classified the rail accidents as follows: 

Class one: 

The collision including the collision of rolling stocks with trains shunting equipments, light motor vehicles and other fixed installations or barriers. It must be noted that the collision of rolling stocks in level crossings is not included here.

Class two: 

The derailment including the train derailment as well as other light rails vehicles and rolling stocks.

Class three: 

The level crosses accidents including the collision of all rolling stocks with all non- rail vehicles or with any other barriers at level crossing.

Class four: 

Any accidents happening to a person in one of the following conditions: 

During shunting movement, colliding with a stopped or moving train, falling from the train, colliding with a pedestrian.

Class five: 

It refers to some other accidents, which may happen to the rolling stocks specially burning or explosion of wagons.

The railways also classify the accidents according to their own situation. For example, the Islamic Republic Iranian Railway (RAI) has categorized the accidents as following:

Class one accidents: Collision of  rolling stocks with each other, train running a way, passing through the point wrongly adjusted.

Class two accidents: Derailment of the rail vehicles 

Class three accidents: Collision of rolling stocks with non- rail 

     Vehicles (at level crossing) and colliding with pedestrians

Class four accidents: Other kinds of accidents 

In general, the occurrence of an accident is usually dealt with a series of changes of the parts in one of the involving systems, e.g. consider a train derailment while running on the entry point of station due to loosening flange of a car wheel.

In such cases, a part of a system (wheel flange) has encountered a change (a Change of permissible loosen to unpermissible limit) which has consequently resulted in train derailment. Certainly, for reducing the rate of accidents there are many solutions but it should also be ascertained that all logical and effective solutions originate from a certain point i.e. the identification of causes of any accident. (Fish bone of accident.)

 Generally, the main causes of rail accidents are classified into two main categories:

1) Technical causes, and

2) Human errors.

a) Technical causes:

There are many technical causes, which can result in occurrence of accidents in which all railway managers are continuously engaged. Since the cause is confined to a specific limit, all studies must only be concentrated on removing them. One example is the rail fracture due to the accumulation of annual tensions on the rail structure and the existence of fine cracks, which are not visible with necked eyes. The other cause of accidents relates to the management and personnel of the track general administration.

However, the failure or malfunction of parts of the system, rolling stock, fixed installations etc.,used for a specific purpose are; all considered as the technical causes of an accident which comprise the following features:

1. Any part or component, which has resulted in an accident, has not functioned effectively. 

2. For such cases a particular department deals with the cause of accident. 

3. The responsible manager would be able to control and eliminate the crisis under such circumstances.

Moreover, the source of accident technical causes may relate to some items such as tracks, cars, locomotives, gang car and signaling equipments. Among these items the track and car are considered as more effective factors which have created the accident causes. Now we refer to the role of these two elements and their rate and percentage of influence on the occurrence of accidents within the Islamic Republic Iranian Railways during 1997 to 1999. 
The car factor

As the table one demonstrates the main factors of car include 16 items, the most important of which in the Iranian Railways is due to non turning bogies with a total number of 31 cases during three consecutive years. It has been noticed that some of these cases have occurred in places, which have experienced several consecutive accidents. The second indication refers to the sharpness, failure and breakage of wheel profile, which are annually responsible for 12 % of all accidents. Certainly all said factors of wheel defect originate from sharp wheel flange and long journey time. So whenever the system used for the turn round of wagons is set properly, the maintenance and overhaul schedule is free of fault, the defective wheels are replaced at proper times and controlled during current and annual maintenance schedule, this index would never result in accidents. 

The third index is the falling of brake triangle which in 1997, 1998 and 1999 has respectively resulted in 14 %, 10 % and 9 % of accidents in the Iranian Railway. It is worth noting that if the controlling system would monitor the brake triangle safety shackle these accidents would never be regarded as the third index.

Some other items like the bogie breakage and its welding as well as the re-breakage of bogie at the same place is a failure which have caused a considerable number of accidents in the Iranian railways. With a little contemplation we would find out that if the process of welding the defective wagons is performed under the supervision of experienced and skillful staff, the number of accidents due to this items would substantially be reduced. 
Table one: Factors of wagon accidents during 1997 – 1999

	Factors
	1997
	1998
	1999

	Non turning of bogie
	15
	8
	8

	Sharpness, failure and breakage of wheel profile
	13
	8
	8

	Falling of brake triangle 
	14
	6
	4

	Bogie  breakage 
	1
	12
	2

	Tire slacking 
	11
	4
	5

	Failure, hollowing , seizure ( axle & box )
	9
	7
	2

	Falling, failure, breakage and unbalanced spring assembling of cars
	7
	4
	4

	Bogie breakage at welded pint 
	5
	1
	6

	Adhesion of cushions & their lake of balance
	1
	5
	4

	Falling of coupling
	2
	2
	2

	Breakage of suspension rod
	2
	-
	1

	Falling & stirrup 
	-
	1
	1

	Flat flange 
	-
	1
	1

	Buffer falling 
	-
	-
	1

	Axle disc movement
	-
	-
	1

	Fracture & adverse assembling of bearing box
	1
	-
	1

	Total 
	89
	59
	51


The Track factor

As it is shown in the table two the track factors consist of 6 main factors whose most indicative one refers to the track general failure which in its turn has totally resulted in 129 number of accidents during 1997 to 1999. The second index is the general defect of points, which have been responsible for 37 number of accidents within the same period. The third index is the settlement of track with a total number of 24 accidents within those years. 

The table two: track accident factors in 1997 to 1999

	Factors
	1997
	1998
	1999

	Track general defect
	42 
	49
	38

	Point general defect 
	10
	24
	3

	Track settlement 
	4
	17
	3

	Superelevation defect
	6
	2
	5

	Excessive gauge 
	3
	3
	5

	Rail breakage
	5
	-
	3

	Total
	70
	95
	57


b) Human errors. (The human factor)
The causes of accidents have been classified in different rail bulletins which all indicate that a large number of accidents are due to the human failure and the experts maintain that these kind of accidents constitutes 70 % of the total.

The relation between the human factor and shaping of accidents is basically due to the lack of proper training, non- observance of laws and regulations in addition to some spiritual elements such as mental or physical fatigues and so on. The human factors are more complicated than that of technical ones. That is to say that the human factor has usually some features, which are not easily predictable and of ten not correctly managed by the high officials responsible for a good planning. 

In fact the human behavior is continually influenced by the inner and outer group elements which have an impact on his behavior. The managerial system of a company can put the human factor under his influence by the suitable utilization of machinery, money, raw materials and provision of proper working conditions.

Of course the incentive of working does not merely incorporates the economical conditions which are undoubtedly located at the top of the pyramid. If the final outcome of the efforts made by a worker could not meet his basic physical needs, the following necessities would inevitably fade.

1) Survival 



2) Psychological security
   3)Social prestige and 

4) Dignity.

Hence in such conditions he may  abandon or ignore his social dignity and status and fail to take care of responsibilities vested on him or even he may look for another job to solve his problems.

Within the railways (Concerning the majority of non- – privatized railways using government subsidies) the human factor motivation compared to other occupations and companies is more affected by the degree of social welfare and governmental economy of that society. Therefore, if the workers and staff of an organization could not enjoy an acceptable standard of living, to provide an extra incentive, a strong permanent control would be needed. The reason is that under such circumstance lack motivation will result in external control being required.

Then supposing all his needs have been satisfied, there would be some other motivations to attract the employees to the working environment. Having a respectable job would create a social status for the person and on the other hand leads to his spiritual satisfaction. More over, the natural eagerness of any human being at any time to learn new things as well as upgrading his job status would drive him to take initiations in different activities in order to demonstrate his creativity and talent. This is a situation in which the physical problems are to some extent overwhelmed by his personal interest and working activities. The other point concerning the role of human factor in rail accidents is the job security. In principle it must be noted that the workers who have a great degree of job security would consider themselves as owners of the company and won’t assume any responsibility which in its turn will have an adverse impact on other employees and in some cases they may endanger the safety of the system through the non- observance of regulations (Specially the movement regulations). On the contrary, some personnel who have a little sense of job stability would have no inclination to provide themselves with the basic principle of their own job and as they have a feeling of separation from the system at any moment, they would never be able to have a morale of partnership in order to improve safety. 

Here we refer to some cases of human factors that are responsible for rail accidents. The number of cases in which these factors have caused accidents in the Iranian Railways during 1997-1999 has been shown in the following table.

As shown in the Table three, all in all 22 human factors make up a railway accident, the most famous of which is half-open point. In 1997, Nearly 35 % of the accidents , I.E. 31 cases, in 1998: 60 Cases , and in 1999, 43 cases were due to the same cause. If 37 cases of related faults to the lines are added to the previous figures, the total figure will be a large number with the human error as the main cause. 

If the points are controlled in a way that they can be changed easily, or if they are locked in tightly, then a great number of accidents can be avoided. For this reason one of the main duties is to regularly assess and visit all the stops and stations and their faults. Other accidents with human errors as the cause like not using line shoes while maneuvering and running over the wrong line and returning on it, not properly engaging the cars while in stations due to lack of competence of workers are also involved. We should take into account two major factors:

1- Tiredness as a result of long working hours. To avoid accidents due to this cause , workers should not be asked to do extra jobs. 

2- Carelessness, workers with carelessness as a problem, should be given duties and assigned as co- workers.

Table three: Accidents due to human errors- 1997 – 1999

	Factors
	1997
	1998
	1999

	Half-open switch point
	31
	6
	43

	Ballast concentration
	14
	15
	10

	Rail shoe existence while maneuvering
	6
	7
	8

	Taking wrong line and returning on it
	3
	8
	9

	Existence of physical obstacle on line 
	5
	5
	8

	Push backing cars without noticing the rear ends  
	5
	8
	5

	One sided loading 
	6
	5
	4

	Striking the cars 
	-
	4
	10

	Unauthorized speed
	4
	5
	4

	Non- existence of line shoes 
	4
	2
	3

	Train shocks 
	5
	1
	-

	UN- timed changes of rails 
	3
	-
	2

	Lack of balance in cranes 
	4
	-
	1

	Lack of proper engagement
	-
	6
	-

	Lack of  stops on time
	-
	4
	-

	DE- engagement of mid – Chains (coupling rupture)
	1
	2
	-

	 Not applying the brake due to lack of train control 
	-
	3
	-

	 Not applying the brake due to closing brake valve
	-
	2
	-

	Load haulage pushed to one side
	-
	-
	2

	De- engagement of hooked chains
	-
	-
	1

	Loose packaging stripes
	-
	-
	2

	Buffer to buffer blow
	-
	-
	1

	Total 
	100
	140 
	113


The most effective step to reduce accidents is:

The correct management route is based on these (two factors).

As known technical and human factors comprise the major factors in rail accidents. Not only these two factors are under management influence individually, but the management also makes the interactions within them. Management and organizational problems can have an influential role in intensity and also in reduction and control of factors contributing to accidents. 

As a manager can not often make changes to the organizational structure, the foresaid role is always  one of the most problematic affairs of an organisation. Sometimes it is noticed that activities and functions like combinations of the commissioner members are not exactly right or primary regulations drawn causes the inter- related affairs to be complex, and integrated duties are resulted. This is a case where duties by an employee or department are carried out by other departments. Causing great difficulties. Management and organizational problems are as such. Accidents are results of these problems and can be noticed in most developing country s’ railways and are due to the process of decision making, which is in an order of downwards steps.

 That is tosay ,making a change or carrying out a project ,e.g. increasing train loading capacity is done by the executive managers, and low ranking personnel are not accounted for in this process )Fig.1( .
Fig.1
This is not the case in developed countrie s’ case in developed countrlis’s railways and all those involved in the railway contribute to this process. In the latter case, executive managers use their manager’s contributions in the decision making process and they in turn do the same and the process continues. The  final decision is made upon the feed – backs collected through the process ( Fig. 2(. 


 




Fig. 2.

In the railways where safety affairs are dealt with on the basis of organizational structure of Fig.1, The relation between the management and employees is as parent chart. As the case is the safety manager, in order to reduce and prevent accidents, submits written instructions to his employees and without a comprehensive investigation of the instructions, he just provides a deadline, and while the instruction is being prepared, the manager dose not involve himself. In other words he just makes an identification of the problem and makes no attempt to solve it. Special charcteristics of this case is using repeated terms such as : please take the necessary action, please terminate the action , and so on and so forth. In this type of structural hierarchy, the manager directly instructs the employee. As this kind of relation simulates the parental relations with their children, and since the messages reminds one of the messages in a parental -, childern relaiton , the possibility of any initiatives on part of the employee to tackle  risk of an accident is reduced to a minimum. In this way, the employee carries out his duties as required by the chart in the organisation, and this dose not promote what is required of fsafety in an organisation . it is because of this situation that railways employing this atitude, and organisational chart, either has had an increase in the number of accidents or at least they have not been successful in their attempt to increase safety cases. In the organisational chart of the second type ( Fig.2(, the safety managers instead of only giving instructions on a problem and demand a quick reply, participate in solving the problem. In this process, in stead of provision of a statement as “ go and do the job “ the statement turns into “let’s do the Job” . In other words , the idea of group activity and contribution causes all aspects of a problem to be taken into account . in this approach, a group work simulates a group of children playing together, in which children with great willing ness and care function. For this very reason this type or approach is called chilldren charts. This simulated all the characteristics of an activity made by a group of chidren with its own good and bad times. In such an approach, therefore, all the duties and jobs are carried out in a group and decisions and monitoring The results, and all the aspects of the work are taken into account. 

The experiences procured by the Iranian railways demonstrate the superiority of this method to the other ones, which yield better results. 

During 1996 – 1998 the Iranian Railways was faced with a rising trend of accident but in 1998 while holding some seminars on the area of safety improvement it attempted to establish different working groups (23 groups) which consisted of some creative and prepared staff at different levels such as general managers, assistants, heads of departments, experts, locomotive drivers, superintendents of passenger and freight. 

Table four: the list of working groups

	Line 
	Subject of working group
	Working group director

	1
	Providing necessary equipments & reinforcing the inspection posts :
	Freight wagon general manager

	2
	Close relation with residents along rail trucks :
	Permanent way general manger 

	3
	Accurate estimation of direct & indirect losses:
	Assistant of safety of movement & protection administration  

	4
	Presenting incentive elements for personnel of  movement & operation department: 
	Assistant of staff & human resource administration 

	5
	Improving the training courses for personnel of  movement department:
	General manager of training `

	6
	Revision in fee payments to employees and appropriation of welfare facilities:
	General manager of staffing & human resources 

	7
	Revision in fee  methods of inspecting and testing the train brake system:
	General manager of wagons protection & safety

 of movement 

	8
	Encouragement of team work culture to solve safety problems:
	General manager of the research center

	9
	Studying on physical condition and periodic examinations & working background :
	General manager of welfare office

	10
	Planning  for increasing readiness of accident collecting : 
	General manager of  freight wagons

	11
	Preparing a safety check list of movement:
	Assistant of safety of movement & protection administration 

	12
	Improving training & Safety Culture encouragement:
	General manager of public relation office

	13
	Quality control & observing standards of maintenance & operation of fleet:
	General manager of  traction force administration (locomotives)

	14
	Investigation on bogie problems and selection of proper type: 
	General manager of  freight wagons

	15
	To equip locomotives to safety pedals & magnetic brake:
	Assistant of traction force administration ( locomotives)

	16
	Determination of safety induce to evaluate and compare different districts:
	General manager of protection & safety of movement

	17
	Studying on organizational structure of track maintenance 
	 Assistant of permanent way administration 

	18
	Studying the conditions of speed reduction and increasing in network:
	General manager of engineering office & technical control

	19
	Studying the situation of technical & protective installations:
	Assistant of permanent way administration 

	20
	Extension of welding the rail joints throughout the network:
	Experts of permanent way administration 

	21
	Evaluation of optimum use of track laying mechanized machinery: 
	Assistant of permanent way administration 

	22
	Studying track gradient at stations:
	Assistant of track preserving departs. at  permanent way administration 

	23
	Studying the situation of level crossing:
	General manager of permanent way administration  


Trains, train shunting and classification crew and…. with different job backgrounds ( even the retired staff ). Table four

It must be noted that the subjects raised in the working groups and their respective committees included the most essential elements of accidents. Each working group by holding several sessions in which I had also taken part could compile a set of accident causes in its own area of activity from different places throughout the rail network. It could also determine their percentage of influence on shaping an accident in addition to any consequential costs imposed by it. More over this working group by using the Parrot chart could prepare suitable solutions for alleviating the causes as well as proper investment in this regard. Reports gathered by each group would directly be evaluated in the council of managers as well as in the Islamic Republic Iranian Railway Board of Directors in which the reports are being taken into account according to the existing facilities and necessary changes in the railway regulations and operational procedures are applied. These kinds of measures could considerably affect the reduction of railway annual accidents as the total number of annual accidents of 520 cases in 1998 was reduced to 458 in 1999 (14 % reduction in comparison to 1998). Also this number reduced to 406 in 2000 i.e. 13 % reduction compared to 1999.  In other words, despite of a 27 % reduction in the accident rates within these three years, the amount of consignment together with railway ton – Km have constantly increased. Thus an improvement in the performance and traffic volume, and the rate of decreasing accidents. Table five 

Table five: Annual Accident in R.A.I

	Causes of accident
	1998 Annual sum
	1999 Annual sum
	2000 Annual sum

	Train or car derailment at station:
	64
	87
	113

	Train or car derailment within block:
	48
	69
	85

	Train or car derailment due to loose tire: 
	4
	9
	6

	Train or car derailment due to falling of coupling or buffer :
	3
	3
	6

	Train or car derailment due to hot axle – Journal :
	6
	2
	6

	Train or car derailment due to falling of train angle: 
	5
	4
	6

	Locomotive deraliment at station :
	 28
	18
	61

	Locomotive derailment within block: 
	2
	2
	3

	Other rolling stock derailment:
	11
	6
	18

	Running away
	9
	9
	10

	Collision of two trains or arriving at blocked line 
	0
	3
	5

	Collision at fouling point
	9
	15
	11

	Collision with other rail vehicles
	2
	7
	1

	Wagon damage due to blow
	2
	8
	2

	Passing red light or wrong point
	19
	21
	14

	Fire in locomotive or car  
	4
	16
	18

	Locomotive or wagon collision 
	0
	0
	3

	Collision with passer – by  
	79
	77
	86

	Collision with road vehicles 
	28
	41
	39

	Metro meter 
	52
	61
	61

	Total Sum 
	520
	458
	406
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Table six: Table of comparing number of rail accidents during 1997 – 2000 in the Iranian Railway

	Year
	No. of accident 
	Accident (C)
	Accident (A)&(B)
	Highly important
	Important
	Class one
	Class two
	Class Three

	1997
	431
	116
	315
	16
	16
	67
	118
	98

	1998
	520
	134
	386
	10
	11
	116
	141
	18

	1999
	458
	137
	321
	10
	17
	104
	129
	61

	2000
	406
	144
	262
	10
	25
	81
	94
	52


Table seven: Table of comparing accident causes during 1997 – 2000

	Year
	Human power
	Track 
	Wagon 
	Traction force 
	Signaling system 
	Others

	1997
	138
	72
	93
	1
	4
	9

	1998
	218
	95
	60
	6
	3
	4

	1999
	192
	57
	62
	1
	1
	4

	2000
	72
	131
	42
	4
	1
	7


These results would have not been achieved but through the revision in methods of making decision and management system in addition to the utilization of the said patterns (Changing into children chart). Moreover to get Benefit form the viewpoints of employees, workers and experts at lower ranks who at the end of the chart is a constructive action towards making more suitable decision.
Conclusion:

In order to control and prevent from rail accident, the railway managers of the developed countries who have already got benefit from applying these methods in their own organization (they) may be able to use other methods such as the operation of advanced equipments like “ the yellow train “ In fact, the managers of railways in the developing countries must as a first step (Concerning financial resource restrictions) utilize such organizational methods with low costs in order to reduce the rate of accidents as much as possible . Then if needed and through taking the economic considerations into account we would embark on preparing the advance equipments.
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