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STUDY OF NOISE LEVEL ON RAILWAY BRIDGES 

Noise has its origin in vibrations Particles of a vibratory body, such as an 
engine or rail track, set neighbouring particles in the surrounding medium into 
motion, transferring physical vibrations to adjoining buildings or to the passengers 
travelling or to distant observers. Studies conducted by ORE on " Noise abatement 
on bridges" indicate that noise level depends on various factors such as type of 
bridge, type of rolling stock, mode of track laying, speed of the train, track structure, 
condition of rail surface, type of fastening etc 

1.1 Bridge on which track is laid with different type of sleepers normally 
produces considerable amount of noise on passage of trains, which can disturb the 
passengers. With the introduction of steel channel sleeper in lieu of wooden sleepers, 
it was felt that it will lead to considerable increase in noise with laying of these 
sleepers on bridge. Therefore, it was initially proposed to compare the noise level 
experienced by the passengers while the train pass over bridges laid with steel 
channel sleepers with that on wooden sleepers. Hence, limited trials were conducted 
on bridges laid with these sleepers. The trail was conducted on one bridge laid with 
steel channel sleepers and four other bridges laid with wooden sleepers in the year 
1994. (Annexure -1) . Now with the number of bridges with steel channel sleepers 
increasing, to make a meaningful study , it was proposed to conduct more trials to 
measure maximum noiselevel at higher speed. covering all type of bridges on which 
track is laid with different type of sleepers and compare these values. 

2.0 OBJECTIVE OF STUDY 

To measure the maximum noise level experienced by the passengers while 
train passing over bridges .laid with steel channel sleepers and their approaches and 
compare the same with the maximum noise level on different type of bridge$ laid 
with different type of sleepers 

3.0 MEASUREMENT OF SOUND LEVEL 

3.1 Sou~ld Level 

The sound level is expressed in decibels(dB). It is a measure of acoustic 
pressure expressed by the logrithm of the ratio of the sound level with reference to a 
standard sound level 

P 
Sound in dB = 20 loglo ----- 

P o  
Where, 

P = RMS acoustic pressure of the sound to 
be measured 

Po = Standard pressure at 1000 Hz i e. 
2x10-' iV/m2 



3.2 Weighted Sound Level 

The value of sound pressure corresponds to a noise level in dB whose audible 
range lies between 20 and 20000 Hz. The audible range is related with the hearing 
characteristic of individuals. The apparent loudness that one attributes towards sound 
varies not only with the sound pressure but also with the frequency of the sound. The 
way loudness varies with the frequency also depends upon the sound pressure. The 
measuring equipment normally not take into account psycho-physiological 
characteristics of human ear and this effect has to be introduced in the scheme of 
measurement in the form of certain weighting network. 'Presently four weighting 
networks referred to as A,B,C & D are in use. Out of these A- weighted sound level 
has been found useful at all levels of intensities which gives the best approximation of 
human response to sound. However, "Noise abatement on bridges" by ORE under 
question D-105, all noise level measurement have been indicated in dB(A) i.e. with 
weighing network - 'A'. Similar measurements have been taken by ORE on a large 
number of bridges. All noise level in present field trials are also measured in dB(A). 
for better appreciation of results. 

3.3 Sound Level Meter 

Sound level meter type 1551-B as shown in Annexure -5 with in-built sound 
and vibration analyser of General Radio Co of USA is used to record noise level 
The noise level is recorded by utilising 1/3" octave filter response characteristics 
along with 'Fast' response characteristics The noise level meter was set in the range 
of 70 dB to 120 dB in maximum mode 

4.0 THRESHOLD OF TOLERABLE NOISE 

4.1 T. G. Carpenter in his book " The Environmental Impact of Railway" 
(Chapter-7 Noise and Vibration ) quantifies the following limiting noise level in 
different conditions. 

Conditions Limiting Noise Level in dB 

Utter silence 0 
Quite Bed room level 20-40 
Communication in office & school 55-60 
Factories 90 
Threshold of pain 120 
Damage of ear 150 

4.2 In IS 4954 -1968 , Recommendations for noise abatement in town planning 
has given, the  noise level emitted by rail traffic, experienced at about 15 m distance 
from the source is 90-110 dB The train noise levels under different conditions are 
placed at Annexure -2 However, no Indian specification is available on noise level 
experienced by the passenger inside the coach of a train. 

4.3 The report "Study of noise as an occupational hazard to railway employees" 
( Report No. 82-82.3 - 1982) issued by Traffic research department (Psycho) of 



RDSO quoted that the representative standards for hearing conversation are 
prescribed by International Standards Organisation (1SO) and Occupational Safety 
and Health Act (OSHA). The first of these is ISO-E-1999(Europe) "Assessment of 
Occupational Noise Exposure for Hearing conservation purposes ". This standards 
specified a 'q' value of 3, 'q' being the number of @(A) to be added to a noise to 
give the same noise dose if the duration is halved. With this value of 'q' , 90 dB(A) 
for 8 hours will be an equivalent noise dose to 93 dB(A) for 4 hours. The other 
standard is Occupational Safety and Health Act (USA) which specifies a 'q' value of 
5. With this value of 'q', 90 dB(A) for 8 hours will be equivalent Noise dose to 95 
dB(A) for 4 hours. 

The comparison of the two standards is as follows :- 

Permissible daily exposure Sound level in dB(A) rr per 

8 hours 

4 ' 3  

2 ' , 

1 c ,  

30 minutes 

15 ' >  

7.5 c ,  

4.3 The noise level inside the trains passing over bridges was investigated by 
ORE vide Report No. C-137 /RP-4 1 1977 and observed values of noise level in 
dB(A) varies from 66 to 73 for first and 71 for second class passenger coaches 
respectively when measured at centre of the coach and 69 to 79 for first and 75 to 83 
for second class passenger coaches respectively when measured over bogie at 150 
I160 kmph speed of the train (Annexure-3). However, ORE recommended limiting 
value of noise level as 68 dB(A) and 65 dB(A) inside second and first class passenger 
coaches respectively at 160 Kmph speed for future Railway vehicles (Annexure -4) 

4.4 Tolerable noise inside the train shall be examined with respect to - 
Maximum noise for short duration above which speech or sleep are 
seriously intempted, 
Continuous noise level over longer period 

4.5 The crossing of bridge by any passenger moving in a train normally takes less 
than a minute, hence exposure time of noise for the passenger is quite low As such 
noise of the order of 100 to 105 dB(A) can be considered reasonable permissible 
limit . 



5.0 TYPES OF BRIDGES 

Trials were conducted on different types of bridges of span 9.15 m and more. 
It included open web girders of through, semithrough, underslung type, plate girder 
bridges, ballasted deck bridges such as PSC girders, PSC box Steel channel, wooden 
and PSC sleepers were used on bridges . 

6.0 TYPES OF  TRAIN, SPEED, COACH ETC. 

All normal running passengers / express trains passing over the bridges were 
selected for the trial The proposed speed groups for trials were 50, 75 and maximum 
available speed due to speed restrictions. The non air conditioned coach such as 
GS,WGSCN and WFC were selected for the trials. Generally 5'h /6Ih coach from the 
engine was selected for the measurement to avoid the noise from the engine The 
recording is done at the quarter point and centre of the coach keeping all windows 
open. Generally two runs of each speed group were taken 

7.0 OBSERVATIONS 

7.1 Noise 1,evel on bridges with steel channel sleepers 

a) Plate girder bridges 

The observed maximum noise level on steel bridges laid with steel channel 
sleepers are 86.5, 88.3 and 85.9 dB(A) for 9.15,12.2 and 24.4 m span respectively. 
The maximum value on approaches of these bridges are 80.5, 82.3 and 79.3 dB(A) 
respectively (Table IVII). 

b) Open web girder 

The observed maximum noise level on open web girder bridges are 94.7, 94.9 
91.5 and 95.3dB(A) for 30.5 m ,45.7m, 61.0 m and 106.6 m span respectively, while 
the value on approaches on these bridges are 86.7,88.0,85.6 and 82.1 dB(A) 
respectively. (Table IVl2) 

It is observed that Plate girder bridges with steel channel sleepers are having 
about 7 dB(A) lower value of noise level as compared with open web girder. The 
value observed on bridges are above 6 to 8 dB more than their approaches expect fqr 
106.6 m span which is 13 dB(A) more. (Table V) 

7.2 Noise Level on bridges with wooden sleepers 

a) Plate girders bridges 

The observed maximum noise level in plate girders laid with wooden 
sleepers are 89.7, 93.6,92.7 and 87.3 dB(A) for 9.15 ,12.2 ,18.3 and 24.4 m span 



respectively , while the values on approaches are 84.3, 90.1, 83.4 and 79.8 dB(A) 
respectively. (Table IV/3) 

b) Open web girders 

The observed maximum noise level on open web girders are 101.3, 100, 99, 
97.3 dB(A) for 30.5, 45.7, 61.0 and 76.2 m span respectively while the value on 
approaches are 92.0, 90, 86.9 and 83.3 dB(A) respectively. (Table IV/4) 

It is observed that plate girder bridges with wooden sleepers are having about 
7 dB lower values of noise level as compared with open web girders. The values of 
max. noise level on bridges is 3 to 8 and 9 to 14 dB(A) more than as compared to that 
on their approaches for plate girder and openweb girders respectively. (Table V) 

7.3 Noise level on bridges with concrete sleepers 

The observed max. noise level as PSC girder/PSC Box girder bridges on 
ballasted deck bridges are 85.0, 82.5 and 85.0 dB(A) for 12.2, 18.3 and 30.5 m span 
respectively while the value on approaches of these bridges are 80.3, 78.4 and 80.6 
dB(A) respectively. (TablelVl5) 

It is observed that noise level is 4 to 6 dB(A) more on bridges as compared to 
their approaches. 

8.0 ANALYSIS OF RESULTS 

8.1 Comparison of noise level on different type of sleepers 

The absolute max, noise level on steel channel, wooden and PSC sleepers are 
95.3, 101.3 and 85.0 on bridges and 88.0, 9'2.0 and 80.6 dB(A) on their approaches 
respectively.(Table VI and Fig. 1). However, the mean and standard deviation values 
of all the maximum noise levels recorded in different speed groups and different span 
are shown in table VWI to V11/3 for steel channel, wooden and PSC sleepers. The 
mean values of maximum noise level for steel channel, wooden and PSC sleepers are 
86.47, 87.51 and 81.43 dB(A) respectively. 

8.2 Comparison of noise level on bridges and their approaches 

The difference of maximum noise level on bridges and their approaches varies 
from 6 dB(A) to 14 dB(A) for all types of bridges These values for the plate girders 
and PSC girders are in the range of 3 dB(A) to 8 dB(A) irrespective of type of 
sleepers. While for open web girders the difference of noise level varies from 9 
dB(A) to 14 dB(A) (Table-V). 

8.3 Noise level and speed of the train 

It is obse~ved that noise, level genera1,y increases with the increase of the 
speed of train. The observed maximum noise level on bridges laid with steel channel, 
wooden and PSC sleepers at different speed is shown in Table IIUl to IIIl3 and Fig. 2 



8.4 Noise level and span of  tlie bridges 

The plot between observed noise level v/s span shows that the value of max. 
noise level generally increases with increase in span of the bridges ( Table IVIl to 
IV/3 and Fig.3 ). Graphs drawn for the maximum noise level and span of bridges for 
speed groups of 50 Kmph or less , 50-80 and 80-1 10 Kmph shows that noise'level 
generally increases with the increase in the span of the bridges.(Fig. 4 to 6).  

8.5 Noise level and dinerent type of open web girder bridges 

The graph between noise level with speed of the train (Table lIU2 and Fig.7) 
shows that Open web through girder generates higher values of noise as compared to 
semithrough Open web girder bridges. Underslung Open web girder bridges generate 
minimum noise among different types of open- web girders. 

9.0 CONCLUSIONS 

i). Absolute maximum noise level on bridges laid with steel channel sleepers is 
less than wooden sleepers. However , the mean values of maximum noise 
levels on bridges laid with steel channel and wooden sleepers are comparable. 
Ballasted deck bridges laid with PSC sleepers are having minimum noise 
among different types of bridges. (Reference para 8. I Fig. 1 and 1 a ). 

ii). Noise level is more on bridges than their approaches by 6 dB(A) to 14 &(A) 
This difference in noise level is more on open web girders as compared to 
plate girder and PSC bridges (Re f .  para 8.2 and Table - V) 

iii). Noise level generally increases with increase in speed of the train. (Ref. para 
8.3 and Fig.2) 

iv). Noise level generally increase with increase of the span of the bridges. (Ref 
para 8.4 and Fig.3 to 6 ) 

v). Noise level on open web through girder is more than semithrough girder 
bridges and lowest for underslung open web girder bridges. (Ref. para 8.5 a~!d 
Fig.7). 

It is concluded that noise inside the trains ,while trains passing over 
bridges , is not a serious cause of disturbance for passengers as the maximum 
noise level observed during trials are well within the permissible limit.(Ref 
para 4.5). 



* OWG =Openweb girder 
PG = Plate girder 
US = Underslw~g 

Table 112 



* OWG =Open\veb girder 
PG = Plate girdcr 
US = Underslut~g 



Table 113 
Details of bridge with PSC sleepers 

Details of Bridges.Tested (Type Wise ) 

I 

Total' 27 6 31 1 4 I 5 

Table US 

Details of Bridges Tested (Sleeper Wise ) 



Table no.ll/l 

MAX. NOISE LEVEL ON BRIDGES AND T m I R  APPROACHES AT DIFFERENT SPEEDS 

BRIDGE NO. 109 DN 
Sect~on - Lucknow - Kanpur 
Locatio~i -Kn165/7-8 
Soan /Twe -1x45 7m I Open Web Girder 

Tablc N0.11/2 
Bridge No. 108 Dn 

Section -Lucknow - Kanpur 
Location -Km 6118-9 
Soan/ -1x45.7m I Ooen Web Girder 

Table no.nI3 
Bridge No. 184 

Section -Lucknow - Gorakhpur . .. 

Location -Km 518113-51919 
Span 1 Type -9x 45.7m I Open Web Girder 
Sleeper -Steel Cha~lncl Railwaq Design 

S No Datc of lcst Train Time Speed in Maximum Noise level in dB(A) at 
No. locations 

NOTE:- A & C : Locations at approaches of lhe ridge 

4--- B : Location on the bridge. 



Table no W4 

Bridge No. 183 
Section - Lucknow - Gorakhpur 
Location -Km51018- 10 
Span I T j ~ e  - 8x 24,4111 1 Plate girder. 

Table no.W5 

Bridge No. 1282/lup.(Chambal) 
Section -Agra Cmtt - G~valior 
Location -Km 1282112 -1283110 
SaanITwe -12~61.0 + 2x45.7mIOpen web girder 

Table no.ll16 

Bridge No.85 
Section -Jodhpur - Manvar Junction 
Location -Km 657114-18 
sw 1 Type -17x12.4m /Plate girder . . 
~iecper -Steel Channel RDSO Desigti 

SN Date oftest Train Coach Time Speed in Maximum Noisc level in @(A) at 

NO. Type Kmph locations n 1 

B : Location onthe bridge 



Table no.IU7 

Bridge No. 92 
'Section -Jodhpur - Mmvar l~uiction 
Location -Km 67111-2 
Soan I T w e  -17xI2,4nl IPlalc nirder 

Table no.lI18 

Bridge No. 99a 
- 

Section -Jodhpur - Manvar Junction 
I ~ c a t i o n  -Km 704111-12 
Span rrype -2 X 9.15111 1 Plate girder 

~ - 

sieeper -Steel Chiumel RDSO Design 
SN Date oftcsl Train Coach Time Speed in Maximum.Noise levelin dB(A) a( 

No. Knrpll locations 

Table no.lUY 

BRIDGE N O  11 DN (Malvia) 
-Varanasi-Mugalsarai Section 

Location -Krn 76518-76616 
Span 1 lype -7 X 106.66+ 7 x 33.91 /Open Web girdcr 
Sleeper -Slcel Charu~cl RDSO Design 

B : Location on thk bridge 

Maximum Noise level in dB(A) at 
locations 

Spced in 
Kmph 

SN Coach 
Tlpe 

Time Dale ortest Train 
No. 



Table no.n/lU 

Bridge No 11 Up(Ma1via) 

Section -Varanasi-Mugalsarai 
Location -Km 76518-76616 ' 
Span / Type -7 X 106.66t 9 x 33.9 1 I Open Web girder 
Sleeper -Steel Channel RDSO Desigi 

Table no.IIl11 

SN 

1. 
2. 
3. 
4. 
5. 

Table no.Wl2 

Date ol'tes~ 

15.7.2000 
-do- - 
16.7.2000 
d o -  
16.7.2000 

Bridge Nolll9/2 Dn (Kopra) 
Section -Katni-Bind 
Location-Km 11 19\37-27 
Span I Type -4~30.5111 I Open Web girder 
Sleeper -Steel Channel RDSO Design 

Bridge No. 317 Up(Chambd) 
Scction -Kota-Ratlam 
Location -Km 69412-7 
Span I T.vpe -10x30.48m I Open Web Girder 
Sleeper -Sleel Channel RDSO Design 

SN 

.Train 
No. 
- 
3483 

2401 
IVM 
3483 
3VM 

N O E -  A & C : Locations at approaches of the bridge 
B : Location on the bridge. 

Date of test 

Coach 
TYQc 

WGSCN 
WGSCN 
WGSCZ 
WGSCN 
GS 

S.No 

Train 
No. 

Coach 
T w e  

11.30 
18.25 
9.05 
11.30 
19.30 

Date of test 

Madn~um Noise level in &(A) 1 
at locations 

Time 

Coach 
T?Pe 

Tmin 
No. 

Speed in 
Kmph 

50 

20 - 
50 
50 
50 

Ma..unmn Noise lc~,cl in dB(A) 
at locatiorls 

Time 

Time 

Speed in 
Kmoh 

A B C 
80 
77 
76.2 
74.3 
80.7 

Speed in 
KmPh 

Maximum Noise level in @(A) 
at locations 

94 
91.3 - 
95.3 
95.2 
94.2 

82 
78 
76.9 
78.6 
80.1 



Table no.lU13 

Bridge No. 182 

Section Gorakhpw-Basti 
Localion K ~ I  51012-3 
Span I Type : 6x24.4m I Plate Girder 
Sleeper Wooden Sleepers 

Table no.11114 

BtidgeNo. 1331llup (Kbari) 
Section -Agra-Gwalior 
Lowtion -Kin 1331117-19 
Span / ~ l p e  -3x30.5111+ 2x12.2n1 / Opcn Web Girder 

Table no IU.15 

Bridge No. 131411 (Bangunga) 
Section -Ap-Gwalior 
Loc;dion -Km 1314123-33 
Span /Type -4x30.5m +2x12.2m /Open web girdcr 

B : Location on the bridge 



Table no.Nl6 

Bridge No. 1267/l up (Konri) 

Section -Agm Canlt - Gwvalior 
Location -Km 126712-10 
Span I Type -3x30.5m+ 2 x 12.2m I Open web girder 

Table no. 11/17 

Bridge no. 1258/1 UP (Ason) 

Section -Morena - Sank 
Location -KM. 125819-15 

Table no. lV18 

span typC - 2x76.2 m ,  OWG (Through) 
Sleeper - Woodcn 

Bridge no.1251/1 UP (Sank) 

S.No Date oC 
test 

Section -Sank - Noorbad 
Location -KM. 1251133-39 
Span typ e-2x457 m OWG (Through) 
Sleeper - Wooden 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridge. 

S.No 

- 

Train 
No. 

I A B C 

Date of 
test 

1 1 28.03.2000 1 2626 1 WGSCN 1 14.20 1 45 181.0 1 90.5 1 80.0 

Coach type 

Train 
No. 

Time 

Coachtype 

Speed 
In kmph 

Max. nolse level in dB(A) at 
locations 

Time Speed 
In k m ~ h  

Max. noise level in dB(A) at 
locations 



Table no. W19 

Bridge no.125111 Dn (Sank) 
Section -Sank - Noorbad 
1.ocation -KM. 125 1/33-39 

.3x30.48 rn /OWG(l'luoogh) 

Table no.lll20 
Bridge no.125811 DN (Ason) 

Section -Sank - Morena 
Location -KM. 126712-126719-10 
Spa1 W -4~30.48 rn 1 OWG (Through) 
Sleeper -Wooden 

Table no.lll21 
Bridge no.1267/1 DN (Koari) 

Section - Sikrcdl~a - Morcna 
Location -3 x 30.5 + 2 x12.2 n~ 
Sp;m type -3~30.48 rn IOWG (Under slung) 



Table no. W22 

Bridge no.l282/1 DN (Chambal) 
Scction -Dholpur - Hetampur 
Location - Km - 1282112-1283110 
Snan m e  -12x61 + 2x457 m 

Date of test Coach Time Speed Max noise level in &(A) at 
In kmph locations 

Table 110.111 23 

Bridge no.131411 DN (Banganga) 
Section -Mamia - Jaiau 
Lo~ition -KM. 1314124-32 
Snan t\ve -4~30.48 mlOWG (U.S.) 

Table no.W 24 

Bridge n o . l b l / l  DN-(Khan) 
Section -Jajau - Bhandai 
Location -KM. 133 111 - 133 114-5 
S ~ a n  Woe -3~30.5 rn 1 OWG ( U. S.) 
siecp&' rWooden 
I S No I Date of test I Train ( Cmch 1 T i e  I Speed I Max. noise level in dR(A) at I 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridge. 



Bridge no.35 
Sectio~l -Jodhpur - Mem Road 
Location -KM. 55611-2 
Soan (we  -2~12.2 n11 P.G. 

Table no.11125 

Table no.W 26 

Bridge 110.39 
Sectio~~ -1odhpor - Mem Road 
Localion -KM. 557110-1 1 
Snan tvoe -1x9.15 nl1P.G. 

Table no.W 27 

Bridge 110.1137 DN (Ramganga) 
Sectton -BE-MB 
Locahon -KM 1394134-15 - Svan tvue -10x60 1 m I OWG (Thro~~gh) 

NOTE:- A & C : Locations at approaches of the bridge 
R : Location on the bridge. 



Table no. IU28 

Bridge no.1135 DN 
Section -BE-MB 
Location -KM. 1384/3-4 
Span lype -10~12.2 m /  P.G. 
Sleeper - Wooden 

S.No Date oitest Train No. Coach type Tile  Speed Max. noisc level in @(A) at 
In kmph locations 

Table no. 11/29 
Bridge no.> 133 DN 

Section -BE-MB 
Location-KM. 1384J7-8 
Span tw -7~12.2 ~ I P . G .  

Table No.IV 30 
Bridge no.1125 DN(Kosi) 

S d o n  -BE -MB 
Location -KM. 137517-8 
Span tme -10~30.48 m OWG (Thmngh) 

  lee per -Wooden 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridge. 

S.No Date of test Train No. Coach type T i  Speed 
In kmph 

Max. noise level in dB(A) at 
locations 



Table no. IV31 

Bridge no.1077 DN 
Section -BE-MB 
Location -KM. 133416-8 
span t).pe -6 x 30.48 m I PSC Box Girder 
Sleepcr - PSC 

Table no. 11/32 

Bridge no.1075 DN - Sectio~~ -BE-MB 
Location -KM 133112-3 
Swan twe  -7 x 30 48 m P S C  box girder 

Table no. 11/33 

Bridge no.1038 DN 
Scction -BE-MB 
Location -KM. 13121 1-2 
Soan l m c  -4x18.3  1nP.G. 
sicep&' - Wwdcn 

S.No Date of test Tram Coach T~me Specd Max. noise level in 
No In dB(A) at locations 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridge. 



Section -RE-MB 

Table no.W 34 

Bridge 110.1038 UP 

Location -KM. 131211-2 
Span 1% 4 x 18.3 m I  P.G 

Table no.lU 35 

sieep&' 
- 

- Wooden 

Bridge no.1075 UP 
Section -BE-MB 
1.ocation -KM. 133112-3 
span lYPe -7 x 30.48 ~n IOWG 

S.No 

Table no. W36 

Bridge 110.1077 UP 
Section -BE-MB 
Location -KM. 1334fi-8 
SW b'F d x  30.48 m IOWG 

Date of 
Lest 

B : Location on the bridge. 

Train 
No. 

Coach type Time speed 
In Ionoh 

Max. noise level in dB(A) 
at localions 



Bridge 110.1125 UP(Kosi) 
Section -BE-ME 
Locatiol~ -KM. 137517-8 
Soan m e  -10 x 30.48 i/OWG 

Table no.Il/ 37 

Table no. IU38 

~i-6; - Wooden 

Bridge no.1133 UP 
Section -BE-MB 
Location -KM. 138417-8 
span t).pe -7x 12.2 m F S C  girder 
Sleeper - PSC 

Table no. 11/39 

S.No Train 
No. 

Date of test 

NOTE:- A & C : Locations at approaclles 

Bridge no.1135.UP 
Section -BE-ME 
Location -KM. 138913-4 
Span type -10x 12.2 m/PSC girder 
Sleepcr . ; PSC 

or Ihe bridge 

Coach 
type 

B : Location OII the bridge 

SNo 

Tune 

Tune  Date oftcst 

Speed 
In lunph 

Speed, 
In kmph 

Max. noise level ui dE3iA) at 
locations 

Trail 
No. 

Maw. noisc level in dB(A) a1 
locations 

Coacli 
type 



. 

Table no. IY40 

Bridge no.1137 UP(Rarnganga) 
Section -BE-MB 
Lo~ition -K~L 1394114-15. 
Span1 tlpe - 10 x 60.1 m IOWG . 

* Train passes through up line. 
Table no. N41  

Sleeper - Wooden 

Bridge 110.30 DN (Yamuna) 
Section -ALD-MGS 
Location -KM, 82111-22 
Span W - 14~61.0t.2~14.64+1x9.1S m IOWG (Sernihugh girder) 

S.No 

- .  
Sleeper - Wooden 

S.No Date of test Train Coach .Time Speed Max. noise level in dB(A) 
No. In kmoh at locations 

Table no. XI142 

Date of test 

Bridge 110.30 UP (Yamuna) 
Section -ALD-MGS 
Location -KM. 82111-22 

- 14x61.0+2~14.64+1~9.15 m IOWG (semi through) Soall tvue 
sieepe, 

- - Wooden 
S.No Date of test Train Coach Time Speed Max noisc devcl in dB(A) 

No 1-e In kmph at locations 

Train 
No. 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridgc. 

Cnach 
twe 

Tune Speed 
In kn~oh 

Max. noise level in dB(A) 
at locations 



Table no. 1U43 

Bridge no.5 UP(Tonse) 

Table no.111 44 

Section -ALD-MGS 
Location -KM. 79219-23 
Span type - 7~45.7czx9.15 rn OWG (US.) 
Sleeper - Woodell 

Bridge 110.5 DN(Tonse) 
Section -Am-MGS 
Location -KM. 79219-23 
S ~ a l  t v ~ e  - 7x45.7+2x9.15 rn IOWC (U S.) 

Table no. 11/45 

S p d -  
In kmph 

S.No 

sieepe? - Wooden 

Bridge no.24 DN. 
Section -BSB-MGS 
Location -KM 770113-14 
Spa1 lypc - 1~30.48 mlOWG (semi through) 

Max. noise levcl in .iB(A) 
at locations 

Train 
No. 

Date. of 
test 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridge. 

SNo 

Coach type 

T~me 

Time 

Date of 
tcst 

Speed 
In krnph 

Max noise levcl in 
B ( A )  at locations 

A B 

Tram 
No 

Coach type 



Table no.W 46 

Bridge no.24 UP 

Section -BSB-MGS 
Location -KM. 770113-14 
Span type - 1~30.48 m/OWG (semi h u h )  

Tnble no. lI147 

Bridge 110.123411 DN(Kntani) 

section -Katni -Bim 
Location -KM. 1234126-24 
Span m e  - 4x18.) + 1~12 .2  ~ / P . G .  

Table no. IY48 

Section -Katni-Bina 
Bridge 110.123411 UP(Kntani) 

Location -KM. 1234126-24 
Span tYPe - 4~18.3  m @.G. 
s i q i r -  - Wooden 

NOTE-  A & C : Locations at approaches of the bridge 
B : Location on the bridge. 



Table no. HI49 

Bridge no.1222/1 DN(Al1oni) 
Section -Katni-Bina 
Location -km. 1222127-23 
Span type - 2~12 .2+  2 ~ 9 . 1 4  P.G. 

Table no. II150 

Bridge no.122211 UP(Alloni) 
Section 

. 
-Katni-Bina 

Location -KM. 1222127-23 
Span type - 2x12.2 +2X4.57 m l  P.G. 

Table no.111 $1 

Bridge 110.1 19313 DN(Borina) 
Seclion -Katni-Bina 
Location -KM. 11 93125-2 1 
Span t y ~ c  - 2x12.2 + 3x4.57fP.G. 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on Ll~e bridge. 



Table no. IW52 

Bridge no.11936 UPporina) 

Section - Katni-Bina 
Location - KM. 1193125-21 
Span type - 2~12.2 + 2X4.57 m P.G 
Sleeper - Wooden 

Table no. Ill53 

Bridge no.118511 DN(Patne) 
Section - Kalni-Bina 
Location -KM. 1185117-13 
Span type - 3x12.2+ 2x7.31 m 1P.G. 
Sleeper -Wooden 

Bridge no.ll8Y1 UP(Patne) 
Section -Kahli-Bina 
Location -KM. 1185117-13 
Snan tvm: - 2x12.2 + 6X4.57 m P.G. 

Table no. 11154 

simp&' - Wooden 

NOTE:- A & C : Locations at approaches of Ule bridge 
B : Location on lhc bridge. 

S.No Datc of tcst Train 
No. 

Coach type Time Speed 
ln kmph 

Max. noise level in dB(A) 
at locations 



Table no. IU55 

Bridge no.1175/1DN(Bhoja-Kbo via duct) 
Section -Kdhli-Bina 
Location -KM 1175131-27 
span m e  - 5~30 .5  + 4~18 .3  nl 0WGR.G. 

Table no. N56 

Bridge no.ll75NP(Bhoja-Kho via duct) 
Section -Katni-Bind 
Location -KM. 1175131-27 
span type - 5x30s + 1~9 .14  + 6~6 .10  1n10WG N.G. 

Table no. 11/57 

Bridge no.1151/1 DN(Bearmi) 
Section -Karni -Bins 
Location -Km. 115116-12 
Span Q'Pe - 11 x3048inlOWG 

NOTE:- A Br C : Locations at approaches of the bridge 
B : Location on he bridge. 



Table no. W58 

Bridge n0.115111 UP(Bearmi) 
Section -Kalni-Bina 
Location -KM. 115116-12 
span tYPC - 1 Lx30.48 m IOWG 

Bridge 110.1 11912 UP(Kopra) 
Section -Katni -Beena 
Location -Km.1119/10-11 
Span ?vpe - 4~30.48  tn OWG 

Table no. W59 

Table no.W 60 

Bridge no.110511 DN(Sonar) 

Section Xatni - Beena 
Location -Km.1105/5-110612 
Span me -8 x 30.48 m OWG 
Sleeper -Wooden 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridge. 



Table no. IY61 

Bridge no.1.105/1 .UP(Sonar) 
Scction -Katni - Beella 
Location -KIII. 110515-1 10612 
Span m e  -8 x 30.48 m OWG 

Table no.111 62 

Bridge 110.292 UP 
. Section -KO& -Ratlatn 

Location -LCln.658lll-12 
Span type -1~18.3 rn Plategirder 

Table no. 11/63 

Bridge 110.299 UP 
Section -Kota -Ratlam 
Locdtion -Kn1.667/12-13 
Span type -6x18.3 m, Plale girder 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridge. 

sleep& 
- 

.-Wooden 
S.No Daie of test Train No. Coach- 

type 
Time Speed Max,. noise level UI 

dB(A) at locations 



Table no.IU 64 

Bridge no.302 UP 

Section -Kola - Ratlam 
Location -Km.673/7-8 
Span tw - 3~12.2111 P.G. 

Table no. W65 

Bridge no.306 UP 

Section -Kota-RaUam 
Location -KM. 680 19-10 
Span type - 3~12.2111 P.G: 

Goods train passin[: on down line. 

Bridge no.317 DN 
Section - Kota-Ratlam 
Location -KM. 69412-7 
Span tJpe - 10~30.48 ~ I O W G  
S 

Table no.11166 

NOTE:- A & C : Locations at approaches of the bridge 
B : Location on the bridge. 



Table no.1V 67 
Bridge 110.306 DN 

Section - Kota-Ratlam 
Location -KM. 68019-10 
Soan lm - 3x12.2 m Plate eirder. 
Slee r - Woodcn 1 a t e s t  I Train I ~ o a c l i  type I Time I speed J Max noise level "11 

No. In kmph dB(A) at locations 

Table no.1U 68 

Bridge no.302DN 

Section - Kota-Ratlam 
Location -KM. 67317-8 
Span type - 3~12 .2  1nN.G. 
S 

Table eo.Il/ 69 

Bridge no.299DN 
Section - Kota-RatIan 
Localton -KM 667112-13 
Span t).pe - ~ X I ~ . ~ ~ I P G  
Slceper - Wooden 

NOTE:- A & C : Loations at approaches of the bridge 
B : Location on the bridge. 



Table no.1U 70 

Bridge no.292DN 

Section - Kota-RaUam 
Location -KM. 658111-12 
Span - 1 x 18.3 ~ P . G .  
S 

Table no.W 7.1 

Bridge no.S4UP(Hadsp) 
Section - Ratlam -Badodra 
Location -KM. 510144 
Span t>pe - 3 x 18.3 + 2  x I Z . ~ ~ / P S C  girda 
Sleeper - PSC 

Section - Ratlam-Badodra 
Location -KM. 488 16-9 

S.No 

1 
2 

Bridge 110.26 UP 

simpei' - 
I S.N0 ( Date of I Train I Coach 1 Time I Soeed I M2r nn iee  I-r-1 in &(A) 

Date of 
test 

09.08.2000 
09.08.2000 

, ' I -._.. ""."" " "  ( / test I No. I type 1 at locations 

50 

1 
I I I I A 

1 09.08.2000 1 9024 
B 

I WGSCN 1 08.42 1 70 
C 

2 
1 72.4 1 75.1 1 72.6 

1 09.08.2000 1 718 / GS 1 16.10 1 75 1 71.4 1 73.2 1 71.0 

Train 
No. 

9024 
718 75.2 1 82.5 1 74.2 

Table no.II/ 72 

NOTE:- A & C : Locations at approaches of thc bridge 
B : Location on IFe bridge. 

Coach ' 

type 

WGSCN 
GS 

Time 

08.42 
16.10 

speed 
In h p h  

95 

Max. noise level in &(A) ' 
at locations 

A B C 
77.8 / 81.8 1 78.4 



Table No. IW1 

Maximum noise level on Steel channel sleepers. 

11. 

12. 

7X106.66+ 
YX33.91 

7X106.66+ 
9X33.91 

11 DN 

l lUP 

OWG 

OWG 

10-20 
20-30 
50-50 
60-70 
10-20 
40-50 

8 3 . 1  
86.5 
89.1 
93.4 
91.3 
95.3 

72.6 
78.0 
76:s 

82.1 
78.0 
82.0 



Table No. III/2 

Maximum noise level on Wooden sleepers. 



24. 

25. 

26. 

27. 

1 

3x30.5+ 
2x12.2 

4x30.5+ 
2~12.2 

3x30.5+ 
2~12.2 

3x30,s 

1331RIP 

1314/UF' 

1267/1 UP 

125111 DN 

OWG 

OWG 

OWG 

OWG 

30-40 
.60-70 
70-80 
80-90 

20-30 
3040 
80-90 
90-100 

40-50 
70-80 
80-90 
90-100 
40-50 
50-60 
70-80 
90-100 
100-110 

90.5 
90.0 
95.6 
90.9 

87.8 
88.8 
92.8 
93.9 

89.4 
95.6 
93.4 
90.2 
87.8 
88.1 
89.2 
93.4 
93.4 

82.7 
84.0 
86.0 
84.1 

84.0 
83.3 
83.0 
82.9 

82.6 
86.0 
86.3 
84.0 
78.5 
81.0 
82.4 
83.3 
85.1 





Table No. LW3 
Maximum noise level on PSC sleepers. 



Table No. IV11 

Maximum noise level on Steel channel sleepers. 
(Plate girder) 

Table No. 1VI2 
Maximum noise level in dB(A) on Steel channel sleepers. 

(Openweb girder) 

Table No. IVl3 

Maximum noise level on Wooden sleepers. 
(Plate girder) 



Table No. 1Vl4 

Maximum noise level in dB(A) on Wooden sleepers. 
(Openweb girder) 

Table No. 1V15 

Maximum noise level on PSC sleepers. 

S.No 

I .  

Speed 
group in 
Kmph 
Upto 50 
50-80 

Span 
in 
'm' 
30.5 

No. of 
Bridges 
tested. 
21 

Maximum noise levei in 
dB(A) 
On bridge I On approaches 
93.2 
101.3 

87.7 
86.0 



Table No. V 

Maximum noise level for different type of bridges 

Table No. VI 

Absolute Maximum value of noise level for different type of sleepers 

Change in 
Noise level on 
bridge w.r.t 

Maximum noise level 
in dB(A) 
On the 1 On the 

S. 
N 

Type of 
sleepers 

No. of 
Bridges 
tested. 

Span 
in 
'm' 

Type of 
bridge 



Table VIII1 

Statistical parameters on Noise Level recorded on different type of bridges 

Type of Sleepers: Steel Channel 

Table V1Y2 

Statistical parameters on Noise Level recorded on different type of bridges 



Table VnI: 

Statistical parameters on Noise Level recorded on different type of bridges 

Type of Sleepers: PSC 



Absolute max. value of noise level in dB(A) on 
diffrent type of bridges & approaches 

110, 
I 

- 

/ On approaches 
/ On bridge 

PG OWG PG OWG PSC G. 
Steel Channel Wooden Concrete 

Type of bridgeslsleepet-s Fig. 1 



Mean value' of noise level in dB(A) on bridges 
with diffrent type of sleepers 

110 1 

I 

Steel Channel Wooden PSC 

Type of Sleepers Fig. l a  



Variation of max. noise level with speed of train for 
different type of sleepers 

Span 30.5 rn 1 



Variation of max. noise level with span of bridges 
different type of sleepers 

Wooden 
I-YS1-r TT-IVI~I 

i a 1 ~ i 4 )  ' 
...~.. .. Steel Channel 

Sleeper (T-IVII 
8 IVR) 

PSC Sleeper 
(T.lVEi) 1 

I Span in metre I 
! Fig 3 i -- I 



Variation of max. noise level with span of the bridges for 
steel channels sleepers at different speed groups 

1 80 . . - 

9.15 12.2 18.3 24.4 30.5 45.7 6 1 76.2 106.6 

Span in metre 
I 

I Fig 4 , 
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Variation of max. noise level with span of the bridges for I 
I 
I 

wooden sleepers at different speed groups I 
i pi 

-- Uplo 80 j M P ~  I 1  
I - - - - - . u g ~  , 1 
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A /< A / / / - i I 

/ / :  / ..-. 
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! Variation. of max. noise levet with span of the bridges for 

(Ref. T.No. IV15) 
I 

1 PSC sleepers at different speed groups 
I 
I 

I i I 
1 ? I  

9.15 12.2 18.3 24.4 30,'s 45.7 61 76.2 106.6 

Span in metre 

! 

Fig 6 I 
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Variation of max. noise level on different type of Open Web 
Girder bridges with speed 

Speed of the train in Kmph 

I-..... OWG mroagn 
(SN 30T-.!In) 

OWG semi I 
j- - .through (SN 41 / T-11112) 

1 - - - - - - - - 0 ~ ~ u n d e r  

Span 30.5 m 

Fig 7 



Annexure -I 
NJISE LEVEL ON BKIEES NITH TRACK L4ID i)N STEEL 
CHANNEL SIEEPERS : 

ME dur ing  inaugura l  'address  of 6 8 t h  BSC Meeting he ld  
a t  P u r i  i n  Marcht94 expressed  t h a t  no i se  could b e  a  problem on 
t h e  b r idges  w i t h  t r a c k  l a i d  on s t e e l  channel  s l e e p e r s .  Therefore  
it was i n i t i a l l y  proposed t o  compare t h e  n o i s e  l e v e l  between t h e  
b r idges  w i th  t r a c k  l a i d  on s t e e l  channe l  s l e e p e r s  and wooden s l e e p e r s .  
The t e s t  r e s u l t s  of t h e s e  measurements w i l l  be used t o  dec ide  

. 
f u r t h e r  i n v e s t i g a t i o n s .  l f  necessary ,  

S t u d i e s  conducted by ORE on "noise  abatement on b r i d g e s n  
i n d i c a t e  t h a t  no i se  l e v e l  depends on v a r i o u s  f a c t o r s  such a s  t y p e  
of b r i d g e ,  t y p e  of r o l l i n g  s t o c k ,  mode of t r a c k  l a y i n g ,  speed of 
t h e  t r a i n ,  t r a c k  s t r u c t u r e ,  c o n d i t i o n  of r a i l  s u r f a c e ,  t y p e  of 
f a s t e n i n g  e t c .  

The main o b j e c t i v e  of t h e  p r e s e n t  Study was t o  de te rmine  
t h e  n o i s e  l e v e l  on b r idges  due t o  use of s t e e l  channel s l e e p e r s .  

Therefore  sound l e v e l  was measured on two t y p e s  of 
b r idges  on ly  having s t e e l  channel  s l e e p e r s  and wooden s l e e p e r s .  
The n o i s e  l e v e l s  were recorded  i n  second c l a s s  compartment of 
passenger  t r a i n  hauled by : ~ I D ~ ' ~ ~ / : v D M ~ A  locomotive a s  exper ienced by 
t h e  passengers .  Noise l e v e l  was a l s o  measured on normal t r a c k  
n e a r  t h e  b r i d g e  t o  determine t h e d e g r e e  of excess  o f t  he  no i se  
l e v e l  on t h e  b r idge .  

MEASURING T%CHNI\;WES : 

Sound l e v e l  meter  t y p e  1551-B 'wi th  i n b u i l t  sound and 
v i b r a t i o n  a n a l y s e r  of General  Radio Co.of USA was used t o  r eco rd  
n o i s e  l e v e l .  It was c a l i b r a t e d  wi th  Acoust ic  c a l i b r a t o r  p r i o r  t o  
t a k i n g  measurements. A l l  t h e  measurements were t aken  wi th  ' A 1  
weighted n e t  work t o  f a c i l i t a t e  i n s t an t aneous  r eco rd ing  o f t  he 
h o i s e  l e v e l ,  t h e  sound a n a l y s e r  u t i l i s e s  1/3rd Octave f i l t e r  
response  c h a r a c t e r i s t i c s a l o n g  w i t h  ' F a s t 1  response  c h a r a c t e r i s t i c s .  
The sound l e v s l  meter  was s e t  i n  t h e  range of 7 0  db t o  120 db and 
i n  maximum mode. The max. sound l e v e l  reached o n t h e  b r i d g e  du r ing  
t h e  passage of coach was recorded.  

OBSERVAX.GP4 : --- 
The s a l i e n t  f e a t u r e  of b r idges  and m;ximum n o i s e  l e v e l  

observed on b r i d g e  have been shown i n  t h e  t a b l e  a t t ached .  It is  
seen  from t h e  t a b l e  t h a t  m6x:noise l g v e l  on- b r i d g e  w i th  t r a c k  
l a i d  on s t e e l  channel  s l e e p e r s  was observed t o b e  93.8 db( i i )a t  a  
speed of 50 kmph. The max. n o i s e  l e v e l .  on b r i d g e  wi th  t r a c k  l a i d  
on wooden s l e e p e r  was observed 88.3 d b ( ~ )  a t  a  speed of 50  kmph. 
The maximum n o i s e  l e v e l  on normal t r a c k  near '  t h e  br idge  was observed 
85.8 db(A) a t  50 kmph speed. The speed was l i m i t e d  t o  5 0  kmph due 
t o  speed r e s t r i c t i o n  on t h e  b r i d g e  l a i d  w i th  channel s l e e p e r s .  

An i n c r e a s e  i n  n o i s e  l e v e l  by 5 .5  d b ( ~ )  has been observed 
on br idge  due t o  use of s t e e l  channel  s l e e p e r s  i n  comparision of 
wooden s l e e p e r s .  



Maximum al lowable  continuous exposure l e v e l  is 90 d b ( ~ )  
a s  p e r  I n t e r n a t i o n a l  Standard Organisa t ion  and Occupational S a f e t y  
Heal th  Adminis t ra t ion  (USA) though t h e  s t anda rd  f o r  occupat iona l  
n o i s e  exposure l imits a r e  not uniform throughout  t h e  world. OSHA 
l im i t s  t h e  maximum exposure t ime p e r  day f o r  a  g iven  s t e a d y  sound 
l e v e l .  

- 
Durat ion p e r  dav Sound l e v e l  (&-A) i 
(Hrs. ) 

8 90 
6 92 
4 95 
a ' .  97 
2 100 
1Q 102 
1 105 L. 
a o r  l e s s  115 

The n o i s e  l e v e l  above 130 d b ( ~ )  can cause  hea r ing  damage. 
ORE v ide  ~ 1 3 7 / W - 4  has recommended l i m i t i n g  v a l u e  of n o i s e  l e v e l  
a s  68 d b ( ~ )  i n  second c l a s s  passenger c o a c h a t  speed 160 kmph. 

CijMCLUS ION : 

The n o i s e  l e v e l  increased  by 5.5 db(A) due t o  use  of s t e e l  
channel s l e e p e r s  on br idge  over wooden s l e e p e r s .  The max. n o i s e  
l e v e l  93.8 d b ( k )  observed on b r idges  w i th  s t e e l  channel  s l e e p e r s  i s  
we l l  w i t h i n  t h e  permiss ib le  i i m i t s  s i n c e  d u r z t i o n  of t h i s  no i se  l e v e l  
i s  very s h o r t  whi le  OSHA l i m i t s  t h e  max. exposure t ime  4 hours a t  
95 db(A) n o i s e  l e v e l .  

It cah be concluded t h a t  use of s t e e l  channel  s l e e p e r s  w i l l  
not  cause  any hear ing damage o r  d&omfort t o  t h e  passengers .  The 
n o i s e  l e v e l  h . s  been mezsured a t  50 kmph speed end can i n c r e a s e  a t  
h i g h e r  speeds.  The da ta  i s  very l i i . i t e d .  Therefore  it i s  proposed 
t o  measure n o i s e  l e v e l  a t  h ighe r  speeds.  

ska. 



ska. 

MAXIMUM SOUND LEVEL PRESSURE OBSERVED IN SECOND CLASS &ACH. 

1 ~ 1 .  
No, 

I 
I. 

2. 

1 
13. 
! 
! 

1 : 
.. ,4. 

t f  i 
P 

j5. 
\ 
. , 

Sa i l en t  f e a t u r e  of bridge. 

I z a t  Er.~o.96(40x40.72 m )  
Allahabad-Varanasi Sec. 

Ghagra Br.No. lOC(18x60.69m 1 
Varanasi-Bhatni Sec. 

Varuna Br.~o.35(5~18.29m) 
Varanasi-Bhatni Sec. 

Gomti B r .  No.21(13x30.48m) 
Varanasi-Bhatni Sec. 

Tonse BriNo.1 (6~24.38  m )  
Varanasi-Bhatni Sec. 

j 

. .  . 

! 
i 

Sect ion 

ALD Cirty- 
Jhus i . 

Type of 
s l eepe r  

SCeel 
channel 

Duration 
of run 

i I i 
1 1 

Speed of 
t r a i n  i n  
kmph. 

- 
Max. ~\loiselblax.~oise  
l e v e l  i n  l l e v e l  on 
db(U) on j nonnal t r a c k  
bridge. ' db(A) near 

I 
Belthara- I Wooden 

Remarks. 

. 

Road- 
Tur t ipar  

BSB City- 
Sarnath 

UP 50 
DN 50 

UP I ." I bridge.  I 
I 

93.8 I 1 - The speed 
92.4 : 85.8 $, l b i t e d  

. . :' due to i 83.7 
ispeed r e s t -  

85.4 { ' r i c t i o n  of 
88.3 \ 83.6 [j0 kmph. 

I i 
i 

j 87.7 83.6 
87.5 183.4 j 

! 

76.9 174.0 
77.9 172.5 

j 

78.8 l74.0 
77.0 173.0 I 

I 
I 

-do- 

DN 

UP 
DN 

UP 
DN 

UP - 
DN 

55 
55 

20 
20 

20 
20 

t Aurihar J n .  -do- 
Rajwari 

I 
Indara Jn .  
Mau Jn .  

I 

-dc- 



A-2. TRAIN NOISE LEVELS 

A-2.1 Typical noise levels are shown in Fig. ;3. 

A-2.1.1 Track N& taus1 - The following arc given: 
a) Freight trains ( 900 to 1 200 m long ) 90 dB at 6 m 

NnniDg at 25 to 40 km/h 
b) Freight trains ( 900 to 1200 m long) @ at 7.5 m 

running at 65 km/h 
A-2.2 Engiue Noise Level - The noise level under all operating condi- 

tions will be 97-105 dB at 15 m. 

A-2.3 -Whistle Noise Levd - The noise level will be 110 dB at 15 m. 
NOTE 1 - It hm been noted by the invcJtigators tbat.whilc track noise i-ed by  

. . 6 dB for cvoy doubling d s p d ,  it d-ed by 9 blB for way doubling oftbe distance. 
NOTE 2 - Similarly, cngine noise d d  by 3 dB for every doubting of the distance, 

cxccpt.within a distance of 15 m w h m  thia rate was 6 dB. 
NOTE 3 - In the case or krbiatle noise, the attrnuauon was 6 dB for every doubl i i  of 

the &rancc. 

NOTE 4 -Attenuation rate in the osst of train and engme n a k  is attributed to line 
source of no*, as distinct fmm point soume in the caac of wbiqtk noise. 

. . 

. . 

. .  . . 

ALL WHISTLES 

6 OECtBLES PER 
%&BUNG OF DISTANCE 

a2 50 ; 7; 1; ;o 6b 1;o 2 2  ,i' 
> 
0 

DISTANCE IN METRES 

Fm. 3 TR,UN Nom LEVELS OVERALL So- P a s s s n ~ ~  LEVEIS AS A 

F-ON OF DISTANCE motd THE TRACK 





Annexure - 4 . ! ! 

ORE c 1 3 7 1 ~ ~  4 RECOMMENDATIONS FOR NOISE LEVEL REFERENCE A. 5 
FOR FUTURE RAILWAY VEHICLES ! J 

1) Type of veh ic le  

Main l i n e  

Diesel 1 ocomoti ve 

motive Shunting 
locomotive power 

u n i t s  Motor coach 

Speed 
km/h. 

"max 
120 - 140 

"ma, 

"max 
max 120 

Gas turb ine propel led  

motive power u n i t s  

5 

6 

7 

8 

I n t e r n a l  4) 

Dr i ve rs '  
cab 

External  25 m 
d i s t a n t  3 )  4) 

1) For motive power un i t s :  f u l l  output i n  a1 1 cases 
2) This corresponds t o  a noise leve l  of 95 - 105 dB (A) a t  the  exhaust pitoe. 

i .e .  a t  measurinq p o i n t  0 according t o  ORE Report E 82/RP 4 
3) Distance from track centre 
4) As measuring tolerance for  the l e v e l  values appl ies:  - + 2 dB(A)  

U I C  F i r s t  class 
passenger 

coaches 
Second class 

Sleeping cars 

Short d istance coaches 

Fre ight  t r a i n s  

Cornpart- 
men t 

- 

- 

- 

In service 

T 
922) 

Future 

852) 

"max 
max 160 

'max 
max 160 

"max 
max 120 

"max 

'max 

- 

- 

- 
., 

- 

- 

65 

68 

60-65 

75 

- 

85 



Photograph of Noise LevM Meter 


