
IJSRD - International Journal for Scientific Research & Development| Vol. 9, Issue 8, 2021 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 49 

Analysis and Risk Assesment during Welding Project for Highspeed 

Railway Tracks 

Sushobhit Kumar1 Nisha Kushwaha2 

Student1 Assistant Professor & Guide2 
1,2Department of Industrial Safety Engineering 

1,2Kumar Singh Institute of Technology and Science, Indore, India 

Abstract— Rail roads are immense systems and are the superb 

strategy for transportation in various countries. As it is solidly 

associated with explorer and cargo transportation, it has high 

risk similar to living spirits and cost of assets. New 

progressions and better security standards are ceaselessly 

introduced and simultaneously setbacks do occur. There will 

reliably be some peril related with accidents and effects 

anyway it might be diminished by end of the fundamental 

drivers. These causes require a convincing upkeep procedure 

to administer upgrade of examination repeat or possibly 
improvement in capacity and capability. An unequivocal 

examination of the distortions which emerge both on the 

moving stock and rail establishment is crucial for work out 

the right upkeep strategy. Disclosure and correction of rail 

gives up are huge issues for all rail players all through the 

planet. A piece of the distortions joins obliterated rails, weld 

issues, internal blemishes, wrinkles and moving contact 

shortcoming (RCF) began issues like surface breaks, head 

checks, squats, spalling and shelling. If undetected or 

conceivably untreated these distortions can incite rail breaks 

and crashes. There are challenges to the establishment upkeep 
people to perform practical examination and sagacious 

change decisions. If these issues are tended to properly, 

examination and amendment decisions can decrease 

anticipated risk of rail breaks and crashes. In spite of reliable 

undertakings made by all rail overseers all through the planet 

to decrease costs, a huge proportion of rail course spending 

plan is spent on appraisal and upkeep of rails. It is seen that 

the critical cost as a result of crash diminishes with 

development in survey, oil and crushing expenses. The test is 

to diminish the upkeep cost which includes examination, oil 

and pulverizing costs and all the while thwart a rising in 
massive cost in view of crash. Danger appraisal has 

transformed into a huge limit for the organization to pick an 

unrivalled and viable course of action that could meet the 

monetary objectives concerning re-energizing, replacement 

and survey repeat of rails and wheels. As such, before 

progress of any model or any observational relationship 

related with danger, information on peril the board gadgets is 

required. This audit bases on fostering a fundamental data 

required for developing such a relationship. The fact is to 

diminish costs and risks related to rail movement by practical 

decisions related to rail examination, crushing, oils, remedies 

and rail replacements. Different sorts of rail defects and 
debasement measures have been thought of. From the 

composing audit and studies done by the essayist, it is 

unraveled that there is a necessity for better assumption for 

rail gives up all through some unclear time span reliant upon 

working conditions and emotionally supportive networks. 

The issues and troubles related to rail upkeep are spread out 

for extra investigation around here. The emotionally 

supportive network followed by NE Railways is moreover 

depicted. 
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 INTRODUCTION 

Rail routes are huge frameworks and are the excellent method 

of transportation in numerous nations. As it is firmly 

connected with traveler and freight transportation, it 
possesses high danger as far as living souls and cost of 

resources. New advancements and better security principles 

are continually presented yet at the same time mishaps do 

happen. There will consistently be some danger related with 

crashes and impacts however it very well may be decreased 

by end of the main drivers. These causes require a compelling 

upkeep methodology to oversee enhancement of 

investigation recurrence or potentially improvement in ability 

and proficiency. A definite investigation of the deformities 

which arise both on the moving stock and rail foundation is 

fundamental for build out the right upkeep technique. 
 Discovery and amendment of rail surrenders are 

significant issues for all rail players all throughout the planet. 

A portion of the deformities incorporate destroyed rails, weld 

issues, inward imperfections, creases and moving contact 

weakness (RCF) started issues like surface breaks, head 

checks, squats, spalling and shelling. In the event that 

undetected or potentially untreated these deformities can 

prompt rail breaks and crashes.  

 There are difficulties to the foundation upkeep 

individuals to perform viable investigation and savvy 

amendment choices. In the event that these issues are tended 

to appropriately, investigation and correction choices can 
lessen expected danger of rail breaks and crashes. Despite 

consistent endeavors made by all rail administrators all 

throughout the planet to diminish costs, a significant measure 

of rail route spending plan is spent on assessment and upkeep 

of rails. It is perceived that the noteworthy expense because 

of crash decreases with expansion in review, grease and 

granulating costs. The test is to lessen the upkeep cost which 

comprises of investigation, grease and granulating costs and 

simultaneously forestall an ascent in significant expense 

because of crash. 

 Hazard assessment has turned into a significant 
boundary for the administration to choose a superior and 

practical arrangement that could meet the budgetary 

imperatives in regards to recharging, substitution and review 

recurrence of rails and wheels. In this manner, before 

improvement of any model or any observational relationship 

related with hazard, knowledge of hazard the board devices 

is required. This review centers around developing an 

essential information needed for building up such a 

relationship. The point is to decrease expenses and dangers 

identified with rail activity by viable choices identified with 
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rail investigation, granulating, oils, corrections and rail 

substitutions.  

 Various kinds of rail imperfections and corruption 
measures have been considered. From the writing review and 

studies done by the writer, it is deciphered that there is a 

requirement for better expectation of rail surrenders 

throughout some undefined time frame dependent on working 

conditions and support systems. The issues and difficulties 

identified with rail upkeep are laid out for additional 

exploration around here. The support system followed by NE 

Railways is likewise portrayed. 

A. Rail Defects   

 Shelling  

 Head check 

 Spalling  

 Squats 

 Crack  

 Buckling 

 Corrugation 

B. Risks Related To Rails 

Rail breaks and crashes can cost the rail players as far as loss 

of income, property, ecological harm or even death toll. 

Assessment of these expenses and investigation of dangers 

are significant in choosing powerful support methodologies 

(Reddy, 2004). The danger approach for rail abandons 
requires the disappointment likelihood, yet in addition the 

seriousness or the outcome of the disappointment (Kish and 

Samavedam, 1999).  

 As the important expense related with crashes and 

rail breaks is extremely high, disappointment forecasts must 

be made by investigating the danger implied with those 

disappointments. A portion of the danger appraisal strategies 

are examined in this segment. 

C. The Concept of Risk  

In simple terms, risk can be defined as the chance or 

probability of loss, damage or injury. Risk has volatility in its 

definition and it depends upon the context in which it is being 

used. In the present context, risk is defined as a combination 

of frequency, or probability, of occurrence and the 

consequence of a specified hazardous event1 (IEC60300-3-9, 

1995). Apeland and Aven (2000) defined risk in terms of 

consequences and associated probabilities, where, they 
considered consequences related to humans, environment and 

assets/financial interests. The use of quantitative risk models 

over qualitative risk models gives more accurate picture to 

the management to take correct maintenance decisions 

(Aven, 1992; Kaplan, 1991). Risk can also be defined in 

terms of accidental events2 (see Vatn 1998).   

 Risk can be reduced by capital investment but it 

often becomes very costly to avoid it entirely. Thus, a safe 

limit is evaluated based on the consequential losses, 

frequency of occurrence, investment in maintenance 

activities and operating and environmental conditions.  

D. Methodologies Used In Risk Analysis 

 
Fig. 1: Risk Analysis Options 

 There are several methodologies available that can 

help a maintenance team to estimate the level of risk. Rasche 

and Wooley (2000) proposed that different risk analysis 

methods could be used depending on the requirements and 

the context in which it is being used. They classified these 

methods into qualitative and quantitative approaches. In most 

of the cases the complexity and cost effectiveness increases 

as the deterministic and probabilistic approaches are opted 

instead of traditional experience based approaches There are 

two analysis approaches which can be used to analyze the 
relationship between different failure modes, these are, 

inductive or forward analysis and deductive or backward 

analysis approach. An inductive analysis approach starts with 

a failure mode condition and finds out the possible 

consequences or effects of failure on system level. Qualitative 

and semi quantitative reliability and risk analysis is usually 

performed using inductive analysis approaches, (for example 

FMEA/FMECA (Failure Mode and Effects [Criticality] 

Analysis), PHA (Preliminary Hazard Analysis) or HAZOP 

(Hazard and Operability Study) (Akersten, 2006). A 

deductive analysis approach tries to find out the causes of the 
failure. 

 
Fig. 1: Risk efficient Options 

 ISSUES RELATED TO RAIL MAINTENANCE  

Rail maintenance issues can be broadly classified into:  

1) Inspection issues 
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Fig. 2: Inspection issues 

2) Issues related to rail wear, RCF and rail welding 

 
Fig. 3: Issues related to rail wear, RCF and rail welding 

3) Rectification and replacement issues 

 
Fig. 5: Rectification and replacement issues 

Here in this work we will work on welding defects and safety 

during welding process. 

B. Rail Welding Issues: 

Little blemish in welds can make breaks start. An 
imperfection free weld requires talented labor force, better 

weld material and better welding procedures alongside better 

welding types of gear. In India assessment, welding and 

correction measure turns into an exorbitant issue because of 

snow and ice during winters. The majority of the deformities 

which don't present impending danger of harm to rail 

resources or wrecking hazard are conceded till the finish of 

winter. 

 
Fig. 4: PPE kit for welders 

 A total of 100 male welders were interviewed shown 

the distribution in Table. The age of welders ranged from 16 

to 74 years with an average age of 33 years (Standard 

Deviation = 10 years). The majority of the welders were 

married (n = 69, 69%) and had received at least primary 

school education (n = 52, 52%,). Overall, 16% reported that 

they presently smoked at the time of data collection.  

 Six of the welders approached refused to participate 
in the study. Three for reasons that they were busy, others 

mentioned that they did not believe that research would help 

with the challenges that they were facing in their work. 

 
Table 1:  Demographic Characteristics of Welders (n = 100) 

 Half of the welders spent more than 7 hours of their 

time welding. The common welding method used was manual 

metal arc welding (table – 2) 

 
Table 2: Work Related Descriptive Characteristics of 

Welders (n = 100) 

C. Awareness Regarding Welding Related Hazards 

When welders were asked what they knew could cause harm 

or injury or cause them to become sick as a result of welding, 

it was revealed that more than half of the welders were aware 

of bright light, welding smoke and sharp edges/metals. This 
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meant that about one third of the welders were not aware of 

these hazards. In addition, with proportions of 5% and less, 

welders were less aware of vibrations, noise and 
uncomfortable work postures as hazards related to their work. 

 
Fig. 5: Distribution of Welders According to their 

Awareness Regarding Welding Related Hazards (n = 100) 
1) Personal Protective Equipment (PPE) Used By the 

Welders:  

 
Fig. 6: Distributions of Welders According to Frequency of 

Use of Personal Protective Equipment (PPE) 

2) Occurrence of Acute Health Effects Related To Welding 

Among Welders 

The most common acute health effects reported to have been 

experienced during the two weeks preceding the interview 

were burns on the hands/arms (n = 87, 87%) followed by red 

itchy (n = 85, 85%) and running eyes (n = 83, 83%) 

respectively (Table 3). Overall, the majority of welders had 

experienced at least one of the acute health effects asked for 

in the study related to the eyes (n = 88, 88%), nasal (n = 78, 

78%) and respiratory (n = 64, 64%) system. Burns (n = 88, 
88%) and cuts (n = 80, 80%) on the hands/arms, body or feet 

were also common. Figure 6.11 illustrates some of the acute 

health effects observed during data collection. 

 
Fig. 7: Acute Health Effects Observed 

 

 
Table 3: Acute Health Effects Experienced by Welders (n = 

100) 

 ACTION TAKEN IN RESPONSE TO ACUTE HEALTH EFFECTS 

EXPERIENCED 

Among those who had experienced health effects during the 

last two week preceding the interview, effects on the eyes 

were the common (32%) health problems causing welders to 

stay home for at least one day (Figure 10). Eye related health 

problems also resulted in the highest (15%) proportion of 

welders seeking medical attention. All the health effects 

asked for in the study had caused the need for welders to seek 

medical attention or stay home for at least one day. 

 
Fig. 8:  Distribution of Welders According to Acute Health 

Effects and Action Taken (n = 100) 

A. Occurrence of Acute Health Effects and Use of Personal 
Protective Equipment (PPE) 

It was revealed that there was a 35% (Table 4) decrease in 

risk of experiencing cuts and/or burns on the feet for those 

who used foot protection compared to those who did not use 

the PPE. In contrast, those who used body and respiratory 

protection were more likely to experience acute health effects 

compared to those who did not use the related PPE. For 

instance, the risk of cuts and burns on the body was 2 times 

higher (CI = 1.32 – 3.00, Table 4) in those who reported to 

use body PPE than in those who reported not to use it. 
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Overall, there was almost no difference (i.e. RR = 1) in 

experiencing acute health effects between those who used 

PPE and those who did not. 

 
Table 3: Relationship between Acute Health Effects and Use 

of Personal Protective Equipment (PPE). 

 RESULTS CONCLUSION: 

Welders in this study worked under poor and dangerous 

conditions that exposed them to several safety and health 

hazards. Although most welders were aware of occupational 

hazards and related PPE for their work, this awareness did not 

translate into use of PPE as the majority reported to have 

never used the recommended PPE while none of the welders 

reported to use all the required PPE at any given time.   

 Welders reported to have experienced various acute 

health effects, the most frequent being eye, nasal, respiratory 

and metal fume fever related symptoms in addition to cuts 

and burns on the hands/arms. Their use of protective 
measures did not seem to offer the level of protection required 

against the hazards they are exposed to. Education was 

positively associated with awareness of both welding hazards 

and PPE as well as with the use of PPE. Also, the proportion 

of welders using PPE increased with an increase in age and 

welding experience.  

A. Recommendations  

Our findings call for great concern considering that 

occupational injuries and diseases have effects not only on 

work productivity but also on social and economic wellbeing 

of workers, their families and dependants. In addition, in light 

of the fact that the majority of the workforce work in small 

and informal enterprises, injuries and diseases of these 

workers puts a heavy burden on the already pressured health 

systems. With such extensive effects, the contributions of 

welders and many workers in small enterprises to poverty 

reduction and sustainable economic development may not be 
fully harnessed, which further substantiates the need for 

promotion of good health and safe work for people in this 

important working group. The following are the 

recommendations to the relevant stake holders:  

1) Welders  

1) To the welders who already have the correct type of 

PPE, we recommend that they use this PPE at all 

times when they are exposed to welding hazards in 

order to avoid experiencing acute health effects.  

2) We recommend that welders create a welders’ 

association or workers union for welders in Indore 

in general that would provide a platform for 
communication of information between the welders 

and relevant stake holders such as the Labor Office, 

local authorities and funding agencies.  

3) Better organization of the small scale welders 

through the associations can enable welders increase 

their chances of accessing health education 

information regarding welding hazards and PPE as 

well as information on safe work practices.  

2) Labour Office  

Develop strategies of training and delivering health education 

information to small and informal enterprises in order to 

improve awareness of welding hazards, PPE and health 
effects. The information should include messages on 

 Identification and control of occupational hazards. 

 Selection, proper use and maintenance of personal 

protective equipment. 

 Health effects resulting from exposure to hazards 

related to their work. 

 Develop policies and safe work code of practice 

tailored for the welders in the city that would 

provide guidelines for safety at work. 

 To work with other stake holders such as the Indian 

Bureau of Standards and Ministry of Commerce, Trade and 
Industry in ensuring that the correct type of welding PPE is 

made available on the City market at costs that the welders 

can afford.  

3) Ministry of Health  

Primary health care provision to include vigilant 

identification of occupational health injuries and diseases in 

order to provide the right treatment and counselling on 

prevention and control of welding related injuries and 

diseases for welders seeking medical attention.  

 To provide information to the general public on 

welding hazards and their consequences on health in order to 
help them identify and avoid them whenever they are in close 

proximity to welding stands/workshops.  
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