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Objectives

» Find a suitable way to evaluate the insertion
loss of noise barriersfor elevated MRT
trains when a reference microphone position
IS not avallable according to 1SO 10847 or
ANSI S12.8.

— traln noise characteristics
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Insertion loss (IL) of noise barriers

* In-situ determination
— 150 10847, ANSI S12.8
— Need a “reference microphone position”
« IL= (Lp — L ref)efore — (Lp — L ref) after
— (Lp — Led)pesore - SPL before noise barriersisinstalled
— (Lp — Ler)gter - SPL after noise barriersisinstalled
— L, SPL at receiver position
— L,4: SPL at reference position
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Reference microphone position

 avoiding near field, reflection, diffraction
effects

e |[SO 10847 & ANSI S12.8
— at least 1.5 m above the barrier top

— 10° greater than to the top of the barrier
 distance from sourceto barrier islessthan 15m
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Noise barriersin an el evated MRT viaduct

» Reference microphone position is not available
— distance islessthan 10 cm or 15 cm from noise barrier

to vehicle clearance envelope vehicle clearance
— vehicle safety | | envelope
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Insertion loss (IL) of noise barriers
without areference microphone in an
elevated MRT viaduct

« IL= (L )before (L )after

- (L )bef : SPL at receiver position before noise barriers
is Instalfed

- (Ly) e : SPL at recelver position after noise barriersis
INst

 Traln noise characteristics:
— passenger loading is periodical with timein awide
sense
— non-steady
— Intermittent
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Number of passengers/day, year 2004
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Number of passengers/day, year 2003
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Number of passengers/day, year 2002
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Train noise at controlled
running conditions
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Controlled conditions: Repeated Train
noise levels

train
set
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SPL max difference: 1.7 dB(A)
SPL difference average: 0.6 dB(A)
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train speed at 80 km/hr
without passengers
(test date: 2002/09/14)
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Uncontrolled
conditions:
Repeated noise
levels of same
train set in one
service day

test site: R20R21P1
test date: 2002/09/04
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individual train noise level in one service day
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Statistics of train noise levels

IN one service day

_ up track down track
Ste noisel  2002/09/04 2003/08/29 2002/09/04 2003/08/29
level |average| standard | average| standard | average | standard | average | standard
value | deviation | value | deviation| value | deviation| value | deviation
SEL | 101.3 3.7 93.5 2.1 95.9 3.8 90.4 1.1
R20RZ1PL Liax | 93.6 3.9 85.2 2.5 88.1 4.2 82.5 1.3
SEL| 93.0 2.1 87.2 1.7 92.9 1.7 90.8 0.9
R2ORZLPS Lrax | 84.4 2.3 78.9 2.2 84.8 1.8 83.3 1.2
SEL | 97.2 3.0 89.4 1.7 94.5 3.5 88.8 1.1
R2O0RZ1P9 Loax | 88.8 3.4 81.3 2.0 86.6 3.7 81.0 1.4

« railhead grinding: May 2003.
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Average
noise levels
of 20 trains

INn one
service day
( test date:

2003/08/29)

2004/5/28

96 P2
i \V\;""M“"' .’\J‘/W . R S athtctad
92
~ o SEL 88
< 90 L < - * SEL
o * Lmax et —
2 g3 Q = | max
6 — -ﬁi 84 r
84 o ‘,,"‘ ot oy 82 M -
| R20R21P1, up track |R20R21P1,down track|
82 80 !
044800 082400 12:00.00 1536:00 19:12.00 22:48:00 04:48.00 082400 12:00.00 1536:00 191200 22:48:00
timn tHimn
0] 92 o
| Mt W T |
% 88 o SEL
< & ¢ SEL [ < - L
e et = Lmax
) * Lmax|— 3
80 8 1 ‘\h'\- ™ Ty
Bl "-‘.l"‘\nq""r . 82 :
IR20R21P5, up track | IR20R21P5, down track
76 | | | 80 | |
044800 082400 120000 153600 1912:00 22:48.00 04:48:00 08:224:00 120000 153600 1911200 22:48:00
time time
P2 20
W U e SV
D ", M pat 7"‘ e 88
% 8 o SEL
g % "o g 84 = Lmax
% 84 = L max _ﬂg
82 r
82 T o~y m W T i o,
v M H 0 -
8 r - »r R20R21P9, down track
_ [R20R21P9, up track] | , down track]
78 t I 78
0448.00 082400 120000 1536:00 191200 22:48.00 0448:00 082400 120000 15:36:00 191200 22:48.00
time time




Statistics of average noise levels of 10

trains and 20 trains in one service day

up track down track
dte no. of [noise|  2002/09/04 2003/08/29 2002/09/04 |2003/08/29

trains|leve |average| standard | average| standard | average| standard | average| standard
value |deviation| value |deviation| value |deviation| value |deviation

10 SEL|102.3| 2.0 934 1.0 97.6 24 90.3 04

R2OR21P1 Liax | 94.7 2.1 85.2 1.1 90.0 2.5 82.5 0.4

20 SEL|1024| 16 934 0.8 97.9 1.8 90.3 04

Liax | 94.8 1.8 85.2 0.9 90.3 1.9 82.5 0.3

10 SEL| 934 0.8 87.2 0.8 93.2 0.6 90.8 04

R2OR21PS Liex | 84.8 0.8 78.9 1.0 85.1 0.7 83.2 04

20 SEL| 934 0.5 87.2 0.6 93.2 04 90.8 0.3

Lax | 84.8 0.5 78.9 0.7 85.1 0.5 83.2 0.3

10 SEL| 98.1 0.9 89.4 0.7 95.8 1.2 88.8 0.3

R20R21P9 Lmax | 90.0 1.1 81.3 0.9 87.9 15 81.0 0.3

20 SEL| 98.2 0.6 89.4 0.5 95.8 0.9 88.8 0.2

Liax | 90.0 0.7 81.3 0.6 87.9 1.0 81.0 0.2
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railhead grinding: May 20083.
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Conclusions

|nsertion loss of noise barrier for an elevated MRT viaduct

(Lp)before o (Lp)after’

— may be conservative since the noise level from trains may be
Increased due to the degradation of wheel/rail interaction

Sample sizes: 20 trains
Noise measurement time for (L ,)perore @M (L ) spters
— same week day

— sametrain schedule
— time period between (L p)peore AN (L) 41 : @S ShOrt as possible

No any raillroad work or wheel grinding during the time
penOd between (Lp)before and (Lp)after
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