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ABSTRACT

Railway is one of the most important means of transportation for public and goods. However, its engines make
unwanted noise, which is unpleasant to the general public and workers. The purpose of this study was to determine the
noise level at locoshed, shop, fuel filling station and load test section of Pakistan Railways Karachi. The noise levels of
the selected locations were measured with the help of CR-262A, Sound Level Meter after calibration with an acoustic
calibrator. The workers were personally interviewed and a questionnaire was also distributed, filled up and collected
for the determination of noise impact on workers’ performance. An analytical hierarchy process model was used for the
analysis of noise impact with different alternatives namely locoshed, shop, load test and fuel filling station. The
maximum average and peak noise level at locoshed, locoshop and load test sections was found to be exceeding 1.3 to
1.5 times from World Health Organization standards. It was discovered from the model results that there were
inconsistency of 0.45. The study revealed that the noise level was more than standards at the selected locations and
performance of the employees and workers were seriously affected due to the critical conditions at and near the
workplace.
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1. INTRODUCTION operating noises (composed of rolling noise, traction noise
and aerodynamic noise), traction motors, radiator fan,
turbo charger and locomotive conditions. Railway station
noise comprised of the whistling noise of trains in
passenger, cargo, and operating stations, engineering and
engine workshop as well as loudspeaker broadcasts in the
various locations of railway stations [8]. The high level of

noise at workplace directly affects the auditory and

Development of science and technology not only brought
numerous conveniences, easiness and comfort for human
beings but also created global problems [1]. High level of
noise degrades the quality of human life in urban areas
across the world [2]. The uncontrolled growth,
urbanization, industrialization and transportation system

are responsible for this unsustainable environment [3].
Urban environmental pollutants are mostly emerged from
modern modes of heavy transportations, like highways,
railways, and air traffic [4]. Railway transportation is the
most important source for the development of country
economy with basic principle to provide transport facility
to the public and goods [5]. However, it creates the major
air and noise pollutions in urban areas, especially near
railway stations, yards, and their maintenance places.

Karachi is one of the biggest, industrialized and dynamic
mega cities of Pakistan, facing environmental degradation
problems including high level of noise [6]. Noise is a
universal environmental hazard of the modern world,
originating from a wide variety of sources including
vehicles, air and railway traffic, and industrial operations [7].
Railway noise emitting sources are broadly classified into
two sources i.e. railway line and railway station. Railway line
noise includes the whistling noise of locomotives and train

non-auditory systems of employees and workers [9]. It
disturbs the human comfort and decreases the workers
performance [10]. It also creates sleep disturbance,
annoyance, irritation, headache, conversation, leading to
increases in the chances of accidents at work place,
hypertension, heart failure, hearing damage [11-13].

The impact of loco engine noise on employees can be
gauged with the help of different models. An analytic
Hierarchal Process (AHP) model (Expert Choice 11.5) is one
of the most employed models for estimation of noise
inconsistency and decision of alternative choice [14]. This
model can also be used to assess the risk hazard. Complex
number of problems could be resolved through this model
[15]. The purpose of this study was to determine the railway
noise level at the different workplaces of employees and
their impact on the workers performance using analytical
hierarchy process (AHP) model.
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2. MATERIAL AND METHODS

The selected location for this study was within the premises
of Pakistan Railway Station Cantonment, Karachi. The
selected site is one of the busiest locations of railways due
to repairing, maintenances, trip schedules and examining
locomotive engines. The noise intensity at locoshed,
locoshop, load test, loco foreman office and works manager
office, and interior of mechanical store were measured. The
noise level was recorded continuously for three months at
the interval of three days from morning till evening using
CR-262A sound level meter. The data was taken as
minimum, maximum, average and peak dB (A). The meter
was held 1.3m above from ground surface and 7.5m away
from sources as per standards [3, 6, 16]. The calibration of
noise meter was performed through acoustic calibrator at
93.7 dB standard after each set of measurement [17]. The
flow intensity of fleets was calculated using traditional
method from 8 am to 8 pm at the site. A questionnaire was
developed for recording the workers and officers
perception about impact of noise on their performance.
Direct interview was conducted with 200 workers. It may be
added that the objectives of the study were explained to
each employees before the beginning of interview [18-21].
In addition, an Analytic Hierarchal Process (AHP) model
(Expert Choice 11.5) was used to estimate the impact of
loco engine noise on employees and calculate the noise
inconsistency. Four alternatives e.g. locoshed, shop, load
test and fuel filling station with three different criteria
namely annoyance, irritation and headache were set for the
model as shown in Fig. 1. The significant statistical data was
controlled through sensitivity analysis [22, 23].

Fig. 1. AHP Model with Inputs
3. RESULTS AND DISCUSSIONS

The overall noise level in diesel locoshed was recorded and
found with a minimum value of 62 dB (A), maximum 119.3
dB (A), average 84.01dB (A) and peak 130 dB (A) during
assessment period as shown in Fig. 2. The daily minimum

noise value was found 61 dB (A), maximum 96.5 dB (A),
average 78.3 dB (A) and peak 113.5 dB (A) at in front of
works manager office. The daily average minimum value
observed was 66.6 dB (A), maximum 109 dB (A), average
77.9 dB (A) and peak 127 dB (A) at locoshop. The minimum
level of locomotive noise near fuel filling station was 63.7
dB (A), maximum 109.9 dB (A), average 75.58 dB (A) and
peak 120.7 dB (A). At load test section, the minimum noise
level was found as 55.6 dB (A), maximum 110.6 dB (A),
average 92.1 dB (A) and peak 127.7 dB (A). The highest
recorded maximum noise level was 119.3 dB (A) with the
peak value of 130 dB (A) at locoshed, which was more than
standard value of 85 dB (A) [24-25].

The noise emitting from the engines at locoshed was
directly reached and received at almost same intensity in
locoshop because both sections were adjoining, and there
was no barrier between both workplaces. In these places
there were various sources of noise such as, engine sound,
radiator fan, wheel rolling, cast iron brakes, pressure horn,
and shunting of engines. Such noise can be reduced
through utilization of newest spare parts, proper
maintenances and trip schedules.

Fig. 2. Comprehensive intensity of noise at selected
locations of locoshed and shop Pakistan Railways Karachi

The traditional method was adopted for computing the
flow intensity of fleets from morning (8.00 am) to evening
(8.00 pm) at the selected locations. The overall flow
intensity of loco engines were found 14 at locoshed, 21 at
offices, 7 at workshop, 14 at fuel filling station and 4 at load
test section as shown in Fig. 3. It was observed that the in
front of offices, fuel station and locoshed were found to be
noisy locations as compared to shop due to shunting of
engines, filling of fuel in locomotive engines, and arrival
and departure of passenger fleets from cantonment
station.
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Fig. 3. Flow density of loco engines

The opinion of the workers regarding workplace noise
pollution and its impact on their health and performance
was collected. The statistical data was controlled through
sensitivity analysis. The inconsistency was found to be 0.45
as shown in Fig. 4 and sensitivity is shown in Fig. 5. The
analysis showed that the employees of locoshed and shop
were at high risk of health and mental stress due to
consistent severe noise pollution.

Fig 4. Priorities with respect to goal and Inconsistency

Fig. 5. Sensitivity with respect to goal
4. CONCLUSIONS

The maximum average and peak noise level at locoshed,

locoshop and load test sections was found to be exceeding
1.3 to 1.5 times from the standards. The maximum engine
flow density was found to be 21 under operation at offices
whereas 14 were recorded at diesel locoshed. The severe
noise level had adverse impact on the performance of the
workers which is responsible for poor health and
complications at the workplace. The inconsistency was
found 0.45 using Analytical Hierarchy Process model. It is
suggested that a noise assessment and management
system should be implemented to reduce the impact of
noise on the workers. Proper maintenance, trip schedules,
sealing of engine doors, usage of bell warning system
instead of pressure horn, proficient speeds in yard can
minimize the noise exposure. The use of earplugs and muffs
and job rotation practice can also decrease the effects of
amplified noise on the health of workers.

ACKNOWLEDGEMENT

The authors would like to acknowledge the support and
help provided by the authorities of Energy and
Environment Engineering Department, Quaid-e-Awam
University of Engineering Science and Technology
Nawabshah, Pakistan for providing noise meter for
conducting this research.

REFERENCES

[1] Bell R. L and Lederman N. G, "Understandings of the
nature of science and decision making on science
and technology based issues', Science Education, 87
(3), 352-377, 2003.

[2] Hunashal R. B and Patil Y. B, "Assessment of noise
pollution indices in the city of Kolhapur, India’,
Procedia-Social and Behavioral Sciences, 37, 448-457,
2012.

[31 Qureshi I. A and Lu H, "Urban transport and
sustainable transport strategies: A case study of
Karachi, Pakistan’, Tsinghua Science & Technology, 12
(3),309-317, 2007.

[4] Moudon A. V, "Real noise from the urban
environment: how ambient community noise affects
health and what can be done about it", American
Journal of Preventive Medicine, 37 (2), 167-171, 2009.

[5] Jatoi AR, "Assessment of noise pollution; sources,
impacts and mitigation measures at various
locations of Pakistan Railways Karachi', Master Thesis,
Department of Energy and  Environment
Engineering,  Quaid-e-Awam University  of
Engineering, Science and Technology, Nawabshah,

Quaid-e-Awam University Research Journal of Engineering, Science & Technology, Volume-15, No.2, Jul-Dec 2016 m




(6]

(7]

(8]

(9l

(10]

(11]

[12]

[13]

[14]

[15]

[16]

Sindh, Pakistan, 2012.

Zubair A and Siddiqui S. N, "Status of Noise
Pollution-A Case Study of Gulshan-E-Igbal Town,
Karachi', Indus Journal of Management and Social
Science, 5 (2), 100-105, 2011.

Gidléf-Gunnarsson A, Ogren M, Jerson T and
Ohrstrém, E, "Railway noise annoyance and the
importance of number of trains, ground vibration,
and building situational factors", Noise and Health,
14 (59), 190, 2012.

Thompson D, "Railway noise and vibration:
mechanisms, modelling and means of control',
Elsevier, 2008.

Mehdi M. R, Kim M, Seong J. C and Arsalan M. H,
"Spatio-temporal patterns of road traffic noise
pollution in Karachi, Pakistan’, Environment
International, 37(1), 97-104, 2011.

Jatoi AR, Samo S.R, Abbasi H and Bhutto M.A,
"Monitoring and assessment of noise pollution: case
study of cantonment railway station Karachi,
Pakistan’, Sindh Univ. Res. Jour. (Sci. Ser), 46 (1),
59-62,2014.

Ahmed H. O, "Noise exposure, awareness, practice
and noise annoyance among steel workers in United
Arab Emirates", Open Public Health Journal, 5, 28-35,
2012.

Subramani T, Kavitha M and Sivaraj K. P, "Modelling of
traffic noise pollution’, International Journal of
Engineering Research and Applications (IJERA), 2 (3),
3176, 2012.

Murphy E, King E. A and Rice H. J, "Estimating human
exposure to transport noise in central Dublin,
Ireland”, Environment International, 35 (2), 298-302,
2009.

Subramanian N and Ramanathan R, "A review of
applications of Analytic Hierarchy Process in
operations management", International Journal of
Production Economics, 138 (2), 215-241, 2012.

Lee Y and Kozar K. A, "Investigating the effect of
website quality on e-business success: an analytic
hierarchy process (AHP) approach”, Decision Support
Systems, 42 (3), 1383-1401, 2006.

Khan M. W, Memon M. A, Khan M. N and Khan M. M,
"Traffic noise pollution in Karachi, Pakistan", JLJUMHS,
9(03), 114, 2010.

(23]

Sound Level Meter CR: 262A", Cirrus Research Plc,
Acoustic House, Bridington Road, Hunmanby, North
Yorkshire, UK, Reference Number 07/11/CR: 262A /
01, 2008.

Leduc G, "Road traffic data: Collection methods and
applications"’, Working Papers on Energy, Transport
and Climate Change, 1, 55, 2008.

Torija A. J, Ruiz D. P, Coensel B. D, Botteldooren D,
Berglund B and Ramos-Ridao A, "Relationship
between road and railway noise annoyance and
overall indoor sound exposure, Transportation
Research Part D", Transport and Environment, 16 (1),
15-22,2011.

Szeremeta, B, and Zannin, P. H. T, "Analysis and
evaluation of soundscapes in public parks through
interviews and measurement of noise", Science of the
total Environment, 407 (24), 6143-6149, 2009.

Pathak, V., and Tripathi, B. D., "Evaluation of traffic
noise pollution and attitudes of exposed individuals
in working place’, Atmospheric Environment, 42 (16),
3892-3898, 2008.

Ho, W., Xu, X., and Dey, P. K., "Multi-criteria decision
making approaches for supplier evaluation and
selection: A literature review', European Journal of
Operational Research, 202 (1), 16-24, 2010.

Mohajeri, N., andAmin, G. R, "Railway station site
selection using analytical hierarchy process and data
envelopment analysis, Computers & Industrial
Engineering, 59 (1), 107-114, 2010.

Kazi, A., "Appraisal of air and water pollution in
Hyderabad and Karachi, Pakistan', Feedback, 13 (1),
2014.

World Health Organization.,, "Guidelines for
community noise" WHO, Geneva, 1999.

m Quaid-e-Awam University Research Journal of Engineering, Science & Technology, Volume-15, No.2, Jul-Dec 2016




