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Abstract: In the light of the rapid growth of vehicles and the 1l effects due to
noise pollution, there is a need to study noise pollution from the transportation
point of view. In this study, an attempt has been made to study noise pollution
due to vehicular traflic in Warangal city, India. It was observed that noise
levels are increasing with increased traffic volume, Studies also revealed that
3-wheelers have a major influence on noise levels. It was found that the noise

levels at all the locations studied exceeded the Indian standard ambient
noise levels
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Growing urban centres necessitate a sprawhng transportation network, increasing the
distance between places of residence and work, which needs to be covered in minimum
tume The mncreased socio-economic status of the urban population, coupled with the
nadequacy of public transport has encouraged personalised means of transport. With the
mcreasing incidence of health impacts from air and noise pollution, there 1s a need to
study the urban transport-environment interaction and its consequences, in order 1o plan
and manage air and noise pollution problems in urban areas. Tables 1 and 2 present the
permussible limuts for noise pollution in India. The research work presented in this paper
15 an effort o invesbigate the highway nowse pollution by conducung traffic and noise
Jevel studies at selected locations along the mujor roads of the city transport network in

Introduction

order 1o understand the noise level scenano and suggest mitigation measures

[able 1 Ambient noise standards (India)
L., dBA
Area Gum 9pm 9am 6pm
Industnal srea 75 70
Commercial area 65 33
Fewdential urca 5% 14
lenge 7ome 50 0

ource  THC 104 (|98K)
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Table 2 Noise level standards for residential areas in India

Acceptable noise level in dBA

Location

Rural 25-35
Suburban 3040
Residential 3545
Urban (residential and business) 4045
City 45-50
Industnal Areas 50-60

Source IRC: 104 (1988)

2 Literature review

Literature on noise pollution n India mostly covers the noise level assessment and 1ts
apportionment In line with the zonal classification, the noise pollution assessment efforts
are also divided into residential, industrial and sensitive zones The classification could
also be based on the source of pollution, viz. construction, industrial activity and
transportation activiies  Following are few such efforts towards noise pollution
assessment and apportionment in Indian cities

Sarin (1970) evaluated the road traffic noise problems of residential scientists’
apartments near a very busy and important highway intersection in Delhi It was found
that the equivalent noise level was very high at all the floors (up to the 7th floor)
compared to the permissible noise level by Indian Standards (Sann, 1970). Reddy and
Bhaskar (1993) studied traffic related environmental factors, such as noise and air
pollution, at some selected locations in Dellu Metropolitan city, India. At ubout 12 busy
intersections on NIH-2, the noise level and traffic volume were recorded. It was found that
even the minimum noise level recorded 1s lgher than the maximum allowable limut of
noise pollution (Reddy and Bhaskar, 1993) Dharwadkar et al (1999) studied noise levels
in Aurangabad city, India and found that the transport system, the public address system
and entertamnment gadgets mainly contnbute to the noise (Dharwadkar et al., 1999)
Dhembare et al. (1999) assessed the noise on the basis of traflic and vehicular activity
at various sites n Nasik city and compared the results with standard noise levels
(Dhembare et al , 1999)

In an effort to assess the impact of construction activities on noise pollution
Jain (1991) had studied the construction activities on existing Indian highway SH_45’
(now NH-58) by taking observations of volume, speed, noise level and .\‘L-J'spcnded
particulate matter Four stations were selected with two on construction sites, and the
others away from the construction sites. Juin (1991) had reported that the nojse levels
were considerably high at the construction sites

MUF‘IICJ and Shrivastava (1 99?) ?n\'csu;_:ulcq the noise levels prevailing in commercial
areas of Jabalpur city and concluded that the high noise levels are associated with b he
population density, increased human activities and high density of traffic and lucil:l: Li,
greenery (Monica and Shnivastava, 1999) Subrata and Sridharan (1999) assessed nn.?’
levels in the Neyveli region of India and found that industrial activity -lb;
vehicular movement are the two major sources of noise in the region. Various mll? : tlm
measures have been suggested to keep the noise level within the prescrib)‘d ! gation
(Subrata and Sndharan, 1999). sertbed standards
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red the environmental noise at industrial, residential and

hil : Jaipur and found that nojse levels exceeded the
atall commercia] and residential arcas,

(Das et al , 1999). Raw
Tamil Nadu The ambie
silence zone, the re

ullowed values
except for one location in the residential calegory
chandran et al, (2000) assessed noise pollution in Pudukkottar,
nt noise levels were measured at selected places representing the
sidential zone and the commercial zone, to assess the extent of noise

pollution and concluded that he vehicular traffic with air horns are the main reason for
these high noise levels (Ravichandran et al , 2000)

Severe noise pollution affects the
effort to understand such impucts M
effects of noise pollution in commer

health, particularly for the aged population In an
omca und Shrivastava (2000) analysed the health

cial arcas wath the help of a questionnaire survey
The study revealed that the persons in commercial arcas face different types of health

Problems and persons above 40 years of uge were greatly affected due to noise pollution
(Monica and Shnvastava, 2000) The present study s an effort to comprehensively test

noise pollution levels at different locations, covering all zones of a city with its major
road cutting across the city boundary

3 Methodology

This study 1s mainly intended to measure the noise levels i urban and semi-urban
locations and hence the locations were so chosen as to represent the different zones
within an urban area like, residential zone, commercial zone, silence zone and heavy

traffic zone For the present study data were collected from eight sites (Figure 1) 1n
Warangal city, India Following are the details of the sampling sites

* 1000 pillars temple

*  Kazipet railway station

¢ Balasamudram

* SB H zonal office

e Warangal public school

*  Kakatiya college

¢ Munawar café

*  National Insutute of Technology, Warangal

The basic noise data was obtained using a noise level meter placed 12 m above the
ground Vehicles were divided into six categories, namely, cars, two wheelers. buses,
trucks, three wheelers and bicycles. A field data collection programme waus chalked out to
collect data regarding paramelers such as classified tralfic volume, ambient noise lov Ll
carriageway width, and distance from the roadway. The energy mean noise Ic\.'u.-l ofa
specified penod (L,,) and the sound pressure level in dB (1) exceeded for 10% \.xl the
ume (L) were caleulated using the collected duta, Caleulations are performed for all
possible correlation coeflicient (r) between (he parameters by using the following
equation
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_ IXY-XxY-t
JEX - X ) xE -T)

(1

with ‘r’ ranging from -1 to +1. More accuracy of fitness is expressed by more closeness

of r values to unity. No definite relationship 1s attributed to r at zero while the negative
sign would mean that Y decreases with increasing .

Figure 1 Sampling sites in study area, Warangal, Andhra Pradesh, India
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The traffic volume and noise level studies at al] e
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Results and discussions

ight locations are discussed below

1000 pillars temple (vesidential Senstfive zone). Since this 1s an ancient monument,
the traffic at this junction is more in the evenings and also on holidays The majority
of traffic comprises three wheelers, two wheelers, cars and buses. There are no
commercial trucks observed at this Junction. The noise levels in this place reveal that
they are beyond permissible limits. The results obtained from traffic volume studies
and noise level studies at this location are presented in Table 3

Kazipet railway station (commercial zone). In this place the major portion of the
traffic includes buses, cars, three wheelers and also trucks The noise levels in this
place signity that they have exceeded the permussible limit. The results obtained

[rom traffic volume studies and noise level studies at this location are presented in
Table 4.

Balasamudram (residential zone). Three wheelers and two wheelers contnbuted to
most of the noise at this place and the noise levels observed are also higher than the
permussible limits. The observations were made in peak hours. The results obtained

from traffic volume studies and noise level studies at this location are presented in
Table 5.

S.B H Zonal office (residential commercial zone). There is no commercial traftic
observed at this place The average noise level recorded between 4 00 pm

0 7.00 pm. s 76.06 dB. Three wheelers are the major cause of noise The results
obtained from traffic volume studies and noise level studies at this location are
presented in Table 6.

Warangal public school (residential/sensitive zone). Though the truck traffic 15

more when compared (o other locations, the average noise levels observed between
1000am t0 1230 pm are 68 84 dB. Noise levels at this place cross permissible
limits. The results obtamned from traffic volume studies and noise level studies at this
location are presented in Table 7

Kakatiya college (residential/sensinve zone). High volume of traffic is observed at
this place including truck and bus traffic The percentage of three wheelers is more i
the composition when compared to other locations The observations are made
between 915 am to and 12.15 p-m. and accounts for an average noise level of more
than 76 dB. The results obtained from traffic volume studies and noise level studies
at this location are presented in Table 8

Munawar café (residential zone) The traffic observations were made between
945am from 12.45 p.m The average noise level observed 1s 74 97 dR which s
beyond the permissible Iimit. The results obtained from traffic volume

studies and
noise level studies at this location are presented i Table 9

Nationallnstitute of Technology, It ‘arangal (sensitive zone). The average noise leve]
this area was observed to be 74.3 dB Smnee this 1s a major educational nstitute in the
state, the contribution of two wheelers, three wheelers and cars to noise is more
when compared to other vehicles, The results obtained from traffic volume studies
and notse level studies at this location are presented in Table 10,
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Traffic volumes and noise levels at 1000 pillars temple

Table 3
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Traffic volumes and noise levels at Kazipet railway station

Table 4
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Traftic volumes and Noise levels at B

Table §
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Traffic volumes and noise lovels at 8.13.H zonal office

Table 6
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1c 1
volumes and nojse levels at Kakativa college

Trafli

Table 8
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Ihe wllmlnlmn matox for all parameters s presented i Fable TH Frony the conelation
Matin At as observed that the explinatory parameters have less imterdependenoy, exoept
for afow parameters However, many parameters have teasonable correlaion wath £,
and Ly Table 11 also reveals that the range ol " values tor the relation amongst
the parameters 15 ol the order of <0 88 to 090 A lnghly positve correlation cocllivient
s observed m between 2y and £, (090, distance and total taftic volume (070
while a lughly negative comelation coeflicient 15 obtamed between the percentage ol
two-wheelers and the pereentage ol thiee-wheelers (-0 88) A positive vortelation 1
obtumed between 38 umons (e, 2/3 of otal numben) and the test ol the union shows
nepative correlation (e, 173 of the total numben Henee it s concluded that the
correlation studies of the parameters has agreat sipnifioanoe i the study of tathie notse
It 1s observed from the held stadies that lgher watlie velume vesulted m gher noise
levels: The eftect of carnageway width on the nowse level i observed (o be sigmitivant

5 Conclusions and recommendations

Ihere 1s a need to study the wban tansport environment mteraction for better planning
and management of the nose pollution problems i urhan arens: The study ol highwiy
notse 15 veny helptul for engimeers to look mto the future o quantitative way, whioh
helps i suggesting mitigation measures. In-the present study, an attempt hoas been
made o study haghway noise pollution in Warangal oty The study rovealed that both
traffie and ghway parameters influence traffio noise. 16 was: found that two-wheelers
and three-wheelers are predonmant n the trafTie Mow 10 was also found that nose levels
mncrease with merensed taffio volume A correlation study rovealed that three-wheelers
nfluence the noe levels greatly 10 s alanmimg to observe that nowe levels are above
wlerance levels m sensiive areas such us eduentionnl institutes and temples Higher
walfic densiies, exeessive congestion coupled with the attitudes of dovers und poo
milrastructure Tor non-motonsed transport could be a major reason for this severe notse
pollution Though controlling this pollution needs nnomtegrated master plan e long tan,
the followang mitigation measures are recommended in order to contral the nnmedite
meonvenience caused due to this excessive notse on ronds

e certiin sound absorbimg matenals (Thenmo Cole, corr ete ) should be wsed m
cducational mstitutions located in the vieinity of main roads to redueo the novse level

o trees planted along the roads and also i the vienty ol educational mstitutions could
reduce norse levels, ws trees play i etheentole in controlhng nowse

o OIZANISE NWATCHCSE CAMPUIgng for public, and particalarly for duvers, expluiming
noise pollution and related health tisks and moonventence cansed to the public, s
well as vanons mensures (o control the sume
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