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Abstract: In the light of the rapid growth of vehicles and the ill cfects due to 
noise pollution, there is a nced 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 traffic in Warangal city, India. It was observed that noise 

levels are increasing with increased traffie 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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1 Introduction 

Growing urban centres necessitate a sprawl1ng transportation network, increasung the 
distance between places of residence and work, which needs to be covered n minimum 
time The increased socio-economic status of the urban population, coupled wath the 
inadequacy of publ1c transport has encouraged personalised means of trunsport With the 
increasing inc1dence of health impacts from air and noise pollution, there is a need to 
study the urban transport-environment interaction and its consequences, in order to plan 
and manage air and noise pollution problems in urban areas. Tables 1 and 2 present the 
permissble limuts for noise pollution in India. The research work presented in this papet 
is an effort to invest1gate the highway noise pollution by conductung traffic and noise 
level studies at selectcd locations along the major roads of he city transport network in 
order to understand the no1se level scenario and suggest matigation measures 

Table 1 Ambient nojse slandards (Ind1u) 

Industral urca 

Commerctal area 
Pcudentbal arca 

Sifence one 

Source lRC 104 (1988) 

6am -9pm 

75 

65 

S0 

9am 6pm 

70 



Table 2 Noise level standards for residential areas in India 

Assessment ofnoise level due to vehicular traffic at Warangal city 

Location 

Rural 

Suburban 
Residential 

Urban (rcsidential and business) 
City 
Industrial Arcas 

Source IRC: 104 (1988) 

2 Literature review 

Acceptable noise level in dBA 

25-35 

3040 

3545 

40-45 

45-50 

50-60 

3 

Literature on noise pollution in ndia mostly covers the noise level assessmnent and its 
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 activities Following are few such efforts towards noise pollution 
assessment and apportionment in Indian cities. 

Sarin (1970) evaluated the road traflic noise problems of residential scientists 
apartments near a very busy and importunt 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 pernissible noise level by Ind1an Standards (Sarin, 1970). Reddy and 
Bhaskar (1993) studied traffic related environmental factors, such as noise and air 
pollution, at some selected locations in Delhi Metropolitan city, India. At about 12 busy 
intersections on NH-2, the noise level and traffic volume were recorded. It was found that 
even the munimum noise level recorded is higher than the maximum allowable limit of 
noise pollution (Reddy and Bhaskar, 1993) Dharwadkar et al. (1999) studied noise levels 
in Aurangabad city, India and found that he transport system, the public address system 
and entertainment gadgets mainly contribute to the noise (Dharwadkar et al., 1999). 
Dhembare ct al. (1999) assessed the noise on the basis of traflic and vehicular activity 
at various sites in Nasik c1ty 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-4s 
(now NH-58) by taking observations of volume, speed, noise level and suspended 
particulate matter. Four stations were selected with two on construction sites, and the 
others away from the construction sites. Jain (1991) had reported that the noise Jevels 
were considerably high at the construction sites 

Monica and Shrivastava (1999) investigated the noise levels preva1ling in commercial 
areas of Jabalpur city and concluded that the high noise levels are associated with bigher 
population density, increased human activities and high density of traffic and Jack of 
oreenerv (Monica and Shrivastava, 1999) Subrala and Sridharan (1999) assessed noise 
levels in the Neyveli region of India and found that industrial activity and 
vehicular movement are the two major sources of noise in the region. Vurious mitigation 
measures have been suggested to keep the nose level within the prescribed standards 
(Subrata and Sridharan, 1999). 
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Das et al. (1999) monitored the environmental noise at industriul, residential and commerCial sites in Jaipur and found that nose levels excceded the allowed values at all commercial and residential areas, except for one location in the residential category (Das et al, 1999), Ravichandran et al. (2000) assessed noise pollution in Pudukkottai, Tamil Nadu. The ambient noise levels were measured at selected places representing the Silence zone, the residential zone and the commercial zone, to assess the extent of noise pollution and concluded that the vehicular trafic with air horns are the main reason or these high noise levels (Ravichandran et al., 2000) Severe noise pollution affects the health, particularly for the uged population In an effort to understand such impacts Monica and Shrivastava (2000) analysed the health elects of noise pollution in commercial arcas with the help of a questionnaire survey The study revealed that the persons in commercial areas face d1flerent types of health problems and persons above 40 years of uge were greatly affected due to noise pollution (Monica and Shrivastava, 2000). The present study is an effort to comprehensively test noise pollution levels at different locations, covering all zones of u city with its major road cutting across the city boundary 

3 Methodology 

This study is mainly intended to measure the noise levels in urban and semi-urban locations and hence the locations were so chosen as to represent the d1fferent 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) in 
Warangal city, India Following are the details of the sampling sites 

1000 pillars temple 
Kazipet ra1lway station 
Balasamudrarm 

SBH zonal office 

Warangal public school 

Kakatiya college 
Munawar café 

National Instutute of Technology, Warangal 

The basic nojse dala was obtained using u nojse level meter pluced 1.2 m above the 
ground Vehicles were divIded into siX categories, nanmely, cars, two wheelers, buses, 
trucks, three wheelers and bicycles. A field datu collection programme was chalked out to 
collect data regurding parameters such as classilied tralfic volune, ambient notse level. 
carriageway width, and distance rom the roadway. The energy mean noise level of a 
specified pernod (L) and the sound pressure level n dB () excecded for 10% of the 
time (L1o) were calculated using the collected datu Calculations are perlorned for all 
possible correlation coellicient (r) between the paraneters by using the following 
cquation 
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r= 
EX-Xxr -F 

Figure 1 Sampl1ng sites in study area, Warangal, Andhru Pradesh, India 

with 'r' ranging from -l to +1. More accuracy of fitness is expressed by more closeness 
of r values to unity. No definite relationship is attributed torat zero while the negative 

sign would mean that Y decreases with increasing X. 

Sam 

Karpel 

Asnanagr Kadpkonda 

Klometers 
007515 3 45 

Bututpal 

Kssya Cdieg 

Arunionda 

aamucran Mathvada 

Sampe Eokatugza 

nÑrRles lemplY 
Warngal P 

Rangtapet 

Munevar Cate 

Aepdrcng 

Dharm varn 

Legend 
Saning Ste 
Road 

Rstway ine 

5 

N 

(1) 
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Results and discussions 

The traffic volume and noise level studies at all eight locations are discussed below 
1000 pillars temple (residential/sensitive zone). Since this is 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 signify that they have exceeded the permiss1ble limit. The results obtained from traffic volume studies and noise level studies at this location are presented in Table 4. 
Balas anudram (residential zone). Three wheelers and two wheelers contributed to most of the noise at this place and the noise levels observed are also higher than the permissible 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.BH Zonal office (residential commercial zone). There is no commercial traffic observed at this place. The average noise level recorded between 4.00 p.m. to 7.00 p m is 76.06 dB. Three wheelers are the major cause of noise. The results obtained from traffic volumne studies and noise level studies at this location are presented in Table 6. 

Warangal public school (residentialsensitive zone). Though the truck traffic is more when compared to other locations, the average noise levels observed between 10.00 a m to 12.30 p m are 68,84 dB. Noise levels at this place cross permissible limits The results obtained from traftic volume studies and noise level studies at this location are presented in Table 7. 

Kakatiya college (residentialsensitive zone). High volume of traftic is observed at this place includ1ng truck and bus traftic. The percentage of three wheelers is more in the composition when compared to other locations. The observations are made between 9.15 a.m. 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 &. 

Munawar café (residential zone). The traffic observations were mude between 9 45 a m. from 12.45 p.m. The average noise level observed is 74.97 dB which is beyond the permissible limit. The results obtained from traffic volume studies and noise level studies at this location are presented in Table 9. 

Nationallnstitute of Technology, Warangal (sensitive zone). The average noise level this area Was observed to be 74.3 dB. Since this is a major educational institute 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 noise level studies at this location are presented in Table 10. 
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Table 4 
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Traffic volumes and noise levels at Kazipet railway station 

Corriage way 

Total 

Distance (u) 

Time (p.m.) 

width (m) 

volume 

Bicvcles 

2-Wheelers 

Cars 

Irucks 

3-14heelers 

Buses 

To 

Froni 

73.7 

70.7 

3.20 

15.40 

S23 

104 

137 

39 

8 

223 

12 

4:15 

4:00 

74,7 

79 

3.20 

1540 

472 

60 

140 

32 

|4 

214 

12 

4:30 

4:15 

75.8 

74.3 

3.20 

IS.40 

556 

69 

154 

46 

17 

254 

J6 

4:45 

4:30 

76.1 

73.8 

3 

I5 40 

602 

J07 

35 

44 

20 

281 

5:00 

4:45 

74.5 

72.4 

3.20 

15.40 

669 

118 

155 

44 

6 

336 

10 

5:15 

5:00 

75.6 

74.0 

3.20 

15.40 

701 

120 

63 

60 

335 

15 

5:30 

5:15 

74.6 

73.0 

320 

15,40 

559 

106 

145 

25 

10 

256 

17 

5:45 

5:30 

76.9 

74.4 

3.20 

15.40 

585 

102 

155 

35 

13 

263 

7 

6:00 

5.45 

76.7 

76.4 

3.20 

15.40 

427 

100 

85 

30 

9 

|95 

8 

6:15 

6:00 

74.8 

76.2 

3.20 

15.40 

484 

99 

142 

18 

204 

6:30 

6:15 

74.3 

71.4 

3.20 

15.40 

616 

156 

183 

44 

23 

194 

6:45 

6:30 

74.2 

74.0 

3.20 

15.40 

456 

97 

103 

34 

8 

200 

7:00 

6:43 

20 



Table S 

Distance 

LËo 

Time (p.m.) 

Ley 

(m) 

Carrigge wa) width (m) 

Total volume 

BICvcle 

2-Wheelers 

Cars 

Trucks 

3-Wheelers 

Buses 

To 

From 

71.3 

691 

10.00 

10.20 

270 

22 

128 

29 

2 

85 

4:15 

4:00 

71.1 

702 

10.00 

10.20 

326 

35 

|70 

19 

97 

4:30 

4:15 

72 0 

69.5 

10.00 

10.20 

389 

52 

66 

36 

127 

7 

4:45 

4:30 

72 2 

69.1 

10,00 

10.20 

351 

32 

187 

35 

88 

3-00 

445 

72.3 

70.8 

J0.00 

10.20 

339 

28 

177 

22 

106 

6 

5:15 

5:00 

72.2 

70.2 

10.00 

10.20 

390 

29 

208 

29 

I12 

7 

5.30 

5:15 

70.9 

69.1 

10.00 

10.20 

371 

17 

225 

27 

100 

2 

5.45 

5:30 

72.2 

69.9 

10.00 

10.20 

413 

27 

242 

40 

4 

96 

6:00 

S:45 

73.0 

70.5 

10.00 

10.20 

376 

17 

208 

39 

106 

5 

6:15 

6:00 

72.1 

69.6 

10.00 

10.20 

391 

41 

212 

24 

109 

4 

6:30 

6:15 

73.6 

709 

10.00 

10.20 

367 

47 

203 

27 

1 

86 

3 

645 

6:30 

72.4 

70.0 

10.00 

10.20 

406 

63 

229 

I8 

91 

3 

7:00 

6:45 

71.7 

70.1 

10.00 

10.20 

451 

55 

264 

40 

85 

7:15 

7:00 

7.6 

692 

10.00 

1020 

422 

63 

226 

34 

93 

3 

7:30 

7.15 
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Table 6 

Distunce 

Carriage wa 

Ln 

7ime (p.m.) 

Leg 

m) 

width (m) 

Total volume 

Bicvcles 

2-W'heelers 

Cars 

Trucks 

3-Wheelers 

Buses 

Froin 

75.9 

74.9 

4.90 

9.60 

685 

170 

281 

21 

0 

210 

3 

4.15 

4 

768 

75.3 

4.90 

9.60 

746 

160 

331 

25 

224 

6 

4.30 

4.15 

77.7 

76.3 

4.90 

9.60 

768 

103 

383 

35 

242 

5 

4:45 

4:30 

77 I 

75.8 

4.90 

9.60 

718 

98 

304 

35 

278 

3 

5:00 

4:45 

76.2 

74.7 

4.90 

9.60 

685 

103 

256 

G0 

0 

293 

3 

5:15 

5:00 

78.8 

76.5 

4.90 

9.60 

730 

62 

413 

42 

0 

209 

5:30 

5.15 

79.8 

77.5 

4.90 

9.60 

559 

70 

238 

23 

224 

5:45 

5.30 

78.3 

76.3 

4.90 

9.60 

525 

60 

250 

14 

200 

600 

5:45 

77.3 

75.8 

4.90 

9.60 

836 

114 

363 

27 

0 

328 

6:13 

6:00 

794 

77.0 

4.90 

9.60 

541 

80 

229 

25 

0 

206 

6.30 

6:13 

76.7 

73.4 

4.90 

9.60 

718 

I09 

335 

45 

226 

3 

6.45 

6:30 

78.5 

77.2 

4.90 

9.60 

645 

70 

326 

43 

) 

203 

3 

7:00 

6:43 00 
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12:30 

12:45 

32 

29 

|19 

16 

208 

10.20 

10.00 

67.1 

70.1 

12:15 

12.30 

43 

6 

24 

213 

10.20 

10.00 

70.2 

716 

12:00 

12:15 

26 

22 

19 

208 

10.20 

10.00 

68.7 

7L.6 

|:45 

12:00 

42 

16 

32 

108 

24 

223 

10.20 

10.00 

699 

72,2 

1:30 

|45 

2 

193 

10.20 

10,00 

67.2 

70.1 

11:15 

11:30 

6 

91 

28 

188 

10.20 

10,00 

68.4 

70.5 

11:00 

||:15 

32 

33 

169 

38 

286 

10.20 

10.00 

69.5 

72.7 

I0:45 

|1:00 

17 

34 

151 

23 

264 

10,20 

10.00 

71.1 

72.7 

10:30 

10:45 

0 

26 

3 

18 

|48 

32 

237 

10.20 

10.00 

69.3 

72.2 

10:15 

10.30 

47 

18 

141 

246 

10.20 

10.00 

68.9 

71.9 

10:00 

10;15 

36 

7 

17 

143 

52 

235 

I0.20 

10.00 

66,9 

69,9 

From 

Buses 

3-Wheelers 

Irucks 

Cars 

2-Wheelers 

Bicycles 

volume 

wid1h (m) 

(m) 

Time (a.Im.) 

Total 

Carriage way 

D1stance 

Traffic volumes and noise levels at Warangal public school 

Assessment of noise level due to vehicular traffic at Waramgal city 
Table 7 
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Table 8 

P.S. Shama et al. 

Traffie volumes and noise levels at Kakatiya college 

Distance 
(m) 

Carriage way 

l'otal 

Iime (am.) 

wid1h (m) 

Polume 

Bicycles 

2-Hheelers 

Cars 

Trucks 

3-1Wheelers 

BILses 

rom 

77.5 

76.6 

3.80 

19.80 

979 

197 

350 

8 

362 

14 

9:30 

9:15 

77.6 

75.1 

3.80 

19.80 

915 

177 

317 

7 

353 

15 

9:4$ 

9:30 

77.9 

76.1 

3.80 

19.80 

1095 

212 

417 

44 

10 

405 

7 

10:00 

9:45 

78.1 

76.6 

3.80 

19.80 

972 

162 

357 

35 

6 

393 

19 

10:15 

10:00 

77.8 

75.2 

3.80 

19.80 

1061 

181 

406 

51 

8 

403 

12 

10:30 

10:15 

77.8 

76.6 

3.80 

19.80 

1214 

201 

493 

68 

8 

430 

14 

10:45 

10:30 

78.8 

76.4 

3.80 

19.80 

938 

107 

356 

44 

405 

18 

I1:00 

I0:45 

78.5 

76.7 

3.80 

19.80 

1192 

146 

502 

65 

9 

456 

14 

I1:15 

I1:00 

77.9 

773 

3.80 

19.80 

1005 

126 

401 

392 

17 

|1:30 

11:15 

77.7 

75.6 

3.80 

19.80 

1148 

137 

487 

73 

434 

1:45 

11:30 

78.2 

76.6 

3.80 

19.80 

1206 

134 

558 

B8 

18 

395 

13 

12:00 

1:45 

78.8 

79.3 

3.80 

19.80 

T049 

I13 

423 

6/ 

435 

12:15 

12:00 



Table 9 

Lo 

Distance 
(m) 

Carriage way 
widih (n) 

Time (a m.) 

Total volume 

Bicvcles 

2-Wheelers 

Curs 

lrucks 

3-JFheelers 

Buses 

From 

77.8 

76.4 

5.50 

18.25 

700 

67 

318 

49 

244 

10:00 

9:45 

77.3 

74.6 

5.50 

18.25 

879 

89 

422 

53 

21 

282 

12 

10:15 

10:00 

78.0 

75.1 

5.50 

18.25 

709 

33 

309 

62 

20 

271 

|4 

10:30 

10:15 

77.0 

74.5 

5.50 

18.25 

639 

29 

322 

41 

226 

10:45 

10:30 

76.7 

74.5 

5.50 

18.25 

790 

46 

441 

76 

14 

199 

14 

11:00 

10:45 

77.3 

74.9 

5.50 

18.25 

680 

42 

338 

S9 

26 

207 

8 

11:15 

1:00 

76.9 

75 

5.50 

18.25 

601 

27 

304 

61 

17 

176 

11:30 

11:15 

76.7 

74.8 

5.50 

18.25 

576 

27 

260 

41 

9 

225 

14 

12:00 

I1:45 

76.5 

74.9 

5.50 

18.25 

324 

15 

267 

60 

158 

13 

12:15 

12:00 

76.9 

74.8 

5.50 

18.25 

527 

22 

262 

48 

13 

170 

12 

12:30 

12:15 

77.8 

75.2 

5.50 

18.25 

593 

8 

305 

44 

23 

184 

19 

12:45 

12:30 

13 
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Table 10 

P.S. Sharma et al 

Distunce 
(m) 

CarriURe woy 
w idth (m) 

Total volunne 

Bicycles 

2-11heelers 

Curs 

Irucks 

3-Wheclers 

Bses 

Frum 

766 

736 

8.20 

I4.75 

451 

240 

45 

I|3 

100 

1045 

749 

72.1 

&20 

14.75 

439 

36 

229 

28 

L37 

15 

11-0 

75.7 

73 6 

820 

14.75 

506 

6 

261 

56 

22 

141 

1130 

1115 

746 

715 

820 

1475 

471 

22 

286 

94 

) 

127 

3 

|145 

11 30 

77.7 

740 

8.20 

1475 

522 

34 

301 

50 

14 

I19 

1200 

11:45 

76.1 

733 

820 

14.75 

478 

22 

263 

49 

134 

6 

12 15 

12:00 

78.6 

74.7 

820 

14.75 

495 

51 

266 

30 

137 

5 

12 30 

784 

75.5 

S20 

14.75 

170 

60 

258 

31 

5 

109 

1245 

12-30 

790 

S04 

820 

14.75 

S17 

79 

285 

22 

13 

I13 

4 

13-00 

1245 



Table 11 

Assessment ofnoise level due to vehicular traffic at IWarangal city 

Correlation matrix tor all parameters 

Percentage 
of 2-wheelers 

Percentage 
of cars 

Percentuge of trucks 

Percentuge 
of 3-wlheelers 

Percentage 
of bus 

Distance 

Carrioge 

Way 

lotal traffic 
rolume 

0 

0.63 

0.70 

Total traffic volumc Carriage way width 

Distance 

-0.12 

0.37 

0.064 

Percentge of bus 

0.52 

0.34 

037 

0.35 

Percentage 

-040 

0.078 

0.19 

0.184 

0.40 

Percentage of trucks 

0.60 

-0.50 

0.07 

0.38 

-0.11 

-0.51 

0.36 

0.17 

0.88 

-052 

042 

0.43 

0.27 

Perccntage of cars 

Percentage of 2-wheelers 

-0.50 

-0.48 

0.36 

0.63 

0.19 

0.44 

0.50 

0.63 

0.90 

-0.44 

-043 

-0.31 

La 

0.58 

0.20 

-0.31 

0.44 

0.55 

Lo 

width 

66 

of3-wheelers 



l6 PS. Shorma et al. 

The eonelation matris for all patameters is resented mn Table L Fom the vonelation 
malt1x it is observed that the esplanatory paraneters huve less interdependeney, exoe 
lor u leV paameters However, many puumeters huve reasOnable corelation with L4 
and Zu Table 1| also revvals that tho range of '' values for the telation anwngst 
the paraneters is of the order of -0 88 to 0 90. A highly positive corHelation eocllieent 
is observed in between Ln und L (0 90), distance and total rallie volume (070) 
while a highly negative oonelation coeficiont is obtainel between the percentage ol 
two-wheclers and the percentage ot three-wheelers (-0 88). A positive vonelation s 
obtaned between 38 unions (Le., 2/3 of total number) anl the rest of the unton shows 
negat1ve corelation (ie, 13 of the total nunber) Hence it is conoluded that the 
corelation studies of the parameters lusa great significunce in the study of tatie noise 
It is observed lrom the field studies that hugher traflie volune resulted m higher none 
levels The cllect of carriageway width on tlhe noise level is observed to be sgniticant 

5 Conclusions and reconmmendations 

There Is a Inced to study the urban transpot envonnent iuteracton tor better plannng 
nd manugement of the nose pollution problems in uban arcas. The study of highway 
noise is very helptul fo engneeIs to look into tho uture in a quantitative way, whoh 
helps n suggesting mitigation mcasures. In the present study, an atlempt has been 
made to study highway noise pollution in Warangal oity. The study rovealed that both 
trafie and highwuy purameters inlluence trallio noise. I was lound that two-wheelers 
and three-wheeles are predominant in the trafie (low I was also found that nojse levels 
increase with inereased trafie volume A corelution study tovenled that three-whcelers 
intluence the nose levels greatly. I IN alaming to observe that nojse levels are above 
tolerance levels n sensitive areaN NUCh us educational institutes and temples Iligher 
traflic densities, exceNsive congestion coupled witlh tho attitudes of drivers und poor 
intrastructure lor non-motorised ransport could be a mjor reason lor this severe noise 
pollution Though controlling this pollution needs un integuted master plan in long m, 
the followng nitigation measures are recommended in order to0 conttol the immmediute 
Inconvenience caused due to this excessive noise on roads 

certuin sound absorbing naterals (Theno Cole, coir eto) should bo used n 

educational institutions locuted in the vicinity of' uin roads to reduce the noise level 

trces planted along the roads und also in the VIcinity ol educatioal istitutions could 

reduce nose levels, us ttees play un ellicient role in controlling noso 

otganise uwareness campaig1s lor public, and palicularly lor dives, eNpluinug 
nojse pollution und related lhealth tiskN nd mcovenienc caused to the publio, as 
well as varnouS measuies to oontrol lhe sume 
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