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This annex, provided in a separate document, gives a detailed and graphic overview of the pass by data
collected from each project member throughout the project. All results showing the noise reduction
and detailed pass-by analysis, calculated on the basis of the data available in the LOWNOISEPAD
software tool, are shown in a graph format for each type of rolling stock, given in an individual
section for each PP (alongside Chapter 7 of this report). This annex should be used alongside the
information gathered as part of the project carried out by UIC and the 12 project participants. It
is not recommended to carry out analysis without first having reviewed the LOWNOISEPAD final
report and the Annex B, and also without consulting and receiving authorisation from the project
participants and UIC.
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1. SBB, SWITZERLAND - DETAILED PASS-

BY PLOTS
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SBB#2 S/RABe5214/10/ @ 129kph on 17.03.2022 11:22:11 tp=1.93s
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SBB#3 RE/RABe5214/10/ @ 160kph on 17.03.2022 11:33:15 tp=1.56s
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SBB#6 GZ/Re620/GW4Ax2DG @ 103kph on 17.03.2022 12:03:16 tp=8.31s
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SBB#7 IR/Re460/DOSTOIC2000HALL @ 160kph on 17.03.2022 12:19:49 tp=5.79s
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SBB#8 S/RABe5214/10/ @ 119kph on 17.03.2022 12:23:09 tp=2.3s
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SBB#14 S/RABe5214/10/ @ 133kph on 17.03.2022 12:53:12 tp=2.24s
T T

H1-——-—> dBre.0.001m/s?
s 11— > dBre.2e-05Pa
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50

H1 > 81.1 dBre.2e-05Pa
— H2 > 80.1 dBre.2e-05Pa
— > 81.8 dBre.2e-05Pa

2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

20
sum 315 63 125 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

dBre.0.001m/s?
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SBB#15 S/RABe5214/10/ @ 140kph on 17.03.2022 13:24:26 tp=1.77s
T T

130 \ \ \ 110
H1-—-—> dBre.0.001m/s?
w—H1-—-——> dBre.2e-05Pa
120 b ——— H2—-—>dBre.0.001m's* | { 10p
s 42 e e > (|Bre 2e-05Pa
L------—->dBre.0.001m/s?
L-----——-> dBre.2e-05Pa
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116 H1 > 88.9 dBre.0.001m/s? | | 115 H1 > 81.2 dBre.2e-05Pa |
110 [ — 2 > 85.7 dBre.0.001m/s? | 4 110 F s 9. > 80.3 dBre.2e-05Pa | -
105 - — >92.3 dBre.0.001m/s? | | 105 - — > 81.7 dBre.2e-05Pa | -
100 - 7 =100 7
o L 1<
5‘3 95 & 95 7
L =) L |
g 90 = 90
iy 851 . E 85 4
o 80r 13 80T 7
Z 750 . % 75+ 1
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= 451 7o 45 7
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2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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dBre.2e-05Pa

1/3 OCTAVE BAND RMS LEVEL (dB)

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

SBB#16 IR/Re460/DOSTOIC2000HALL @ 125kph on 17.03.2022 13:46:22 tp=9.9s
130 T T T T ] 110
H1 > dBre.0.001ms?
s 11— > dBre.2e-05Pa
120 — —————— H2--—-> dBre.0.001m/s? | 100
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2
sum 31.5 63

125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

20
sum 315 63

125 250 500 1K 2K 4K 8K
1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

16k

dBre.0.001m/s?
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SBB#17 IC/RABe5018/24/ @ 127kph on 17.03.2022 13:49:24 tp=5.565s
T T

115 T T T T 95
H1--> dBre.0.001m/s?
10 e > dBre.2e-05Pa | ] 90
N\/\/. —————— H2-—---> dBre.0.001m/s?
105 s {2 e o> dBre 2e-05Pa | 85
L——-——> dBre.0.001m/s?
100 L----—->dBre.2e-05Pa |- 80
g v X
i 175 E
; o
$ i
o o
& i jud
= 65 %
-1 60
-155
-150
45
0 1 2 3 4 5 6 7
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
0 N e B B | 122 I o e e e s e s
116 H1 > 84.1 dBre.0.001m/s? | | 115 H1 > 80.7 dBre.2e-05Pa |
110 [ — 2 > 84.0 dBre.0.001m/s? | § 110 F s 9. > 79.1 dBre.2e-05Pa |
105 - — >89.3 dBre.0.001m/s? | | 105 - — > 80.7 dBre.2e-05Pa | -
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2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

18 LOWNOISEPAD ANNEX A: GRAPHIC REFERENCE GUIDE



SBB#18 S/RABe5214/10/ @ 120kph on 17.03.2022 13:52:17 tp=2.09s
T T

15 T T 1
H1--> dBre.0.001m/s?
10 s 11— > dBre.2e-05Pa
—————— H2-—---> dBre.0.001m/s?
105 - st 2 e e > (|Bre 2e-05Pa |
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116 H1 > 83.5 dBre.0.001m/s? | | 115 H1 > 81.1 dBre.2e-05Pa |
110 [ — 2 > 83.1 dBre.0.001m/s? | 4 110 s 9. > 78.8 dBre.2e-05Pa |
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) YL T O ) YL O O O Y Y A A
sum 315 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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SBB#19 IR/Re460/EWAHALL @ 143kph on 17.03.2022 14:15:42 tp=6.505s
T T T T

120 T T 1 100
H1--> dBre.0.001m/s?
w—H1-—-——> dBre.2e-05Pa
110 —————— H2--—-> dBre.0.001m/s? | 90
s 42 e e > (|Bre 2e-05Pa
L------—->dBre.0.001m/s?
L-----——-> dBre.2e-05Pa
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116 H1 > 85.8 dBre.0.001m/s? | | 115 H1 > 81.7 dBre.2e-05Pa |
110 [ — 2 > 85.8 dBre.0.001m/s? | 4 110 F s 9. > 81.0 dBre.2e-05Pa | -
105 - — >90.8 dBre.0.001m/s? | | 105 - —— > 81.8 dBre.2e-05Pa | -
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o L 1<
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L =) L B
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Z 750 . % 75+ 1
[m] |- . | -
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@ 857 1 g 65 |
L L 4 L B
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2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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1/3 OCTAVE BAND RMS LEVEL (dB)

SBB#20 S/RABe5214/10/ @ 145kph on 17.03.2022 14:21:59 tp=1.765s
T

2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

2
sum 315 63 125 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

T T T T 110
H1-—-—> dBre.0.001m/s?
s 11— > dBre.2e-05Pa
| ————— H2-eee—> dBre.0.001m/s? | _| 100
s 42 e e > (|Bre 2e-05Pa
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L----——-> dBre.2e-05Pa
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L time (s)
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rrrrrrrrrrrrrrr e T T T T T 170 o e
r H1 > 88.3 dBre.0.001m/s? | | 115 H1 > 84 .4 dBre.2e-05Pa |
F e H 2. > 84.8 dBre.0.001m/s? | 4 110 e H 2. > 81.8 dBre.2e-05Pa |
L — > 88.8 dBre.0.001m/s? | | 105 — > 83.2 dBre.2e-05Pa | -
L 7 =100 1
L 1 <
& 95 4
L 12 g0 1
—
T 7 E 85 B
r 1 3 80 7
L 4 0
E 75 7
L 1 % 70 4
L 1 g 65 4
L 4 g 60 4
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L 1 8 50 b
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|- 4 40 -
L 1 35 b
L 1 30 ]
L 1 25 b

dBre.0.001m/s?
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SBB#21 RE/RABe5214/10/ @ 154kph on 17.03.2022 14:33:30 tp=1.64s
T T

120 T T 100
H1--> dBre.0.001m/s?
15 e > dBre.2e-05Pa | | 95
—————— H2-—---> dBre.0.001m/s?
110 s {2 weee o> dBre 2e-05Pa | — 90
L——-——> dBre.0.001m/s?
105 L-—---—->dBre.2e-05Pa | 85
o B
8 100 -180 E
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& 95 475 <2
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116 H1 > 88.1 dBre.0.001m/s? | | 115 H1 > 84.3 dBre.2e-05Pa |
110 [ — 2 > 88.5 dBre.0.001m/s? | 4 110 F s 9. > 83.2 dBre.2e-05Pa |
105 - — >92.9 dBre.0.001m/s? | | 105 - — > 84.3 dBre.2e-05Pa | -
100 - 1 =100 .
o L 1 <
a 95 & 95 1
L 1= L |
g 90 = 90
iy 851 . E 85 4
0 80r 13 80r 1
Z 750 . % 75+ .
[m] |- . |- -
E 70 a 70
@ 857 1 g 65 |
L L 4 L B
g 60 w 60
£ o551 12 557 ]
8 s0- 15 sof 1
] o]
= 451 1@ 457 .
40+ 17 40 1
35 J 351 1
30t 4 30r .
25f 1 25F ]

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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1/3 OCTAVE BAND RMS LEVEL (dB)

SBB#23 IR/RABe5268/20/ @ 160kph on 17.03.2022 14:49:37 tp=3.765s
T T T T T

I s ] 100
H1-—-—> dBre.0.001m/s?
m—— ] -——--—-> dBre.2e-05Pa | 95
———— H2-—-—>dBre.0.001m/s*
et 42 e > ABre 2e-05Pa | _| 90
L——-——> dBre.0.001m/s?
L----——-> dBre.2e-05Pa
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L time (s)
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H1 > 87.1 dBre.0.001m/s? | | 1156 - H1 > 86.0 dBre.2e-05Pa |
— 2 > 88.7 dBre.0.001m/s? | § 110 F e H2 > 85.7 dBre .2e-05Pa |
— >02.6 dBre.0.001m/s? | | 105 - — > 86.7 dBre.2e-05Pa | -
7 =100 7
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—
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1 % 70r 1
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2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

2
sum 315 63 125 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

dBre.0.001m/s?
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SBB#24 S/RABe5214/10/ @ 120kph on 17.03.2022 14:53:09 tp=2.26s
T T

115 T T ] 95
H1 wreeeeeme> dBre.0.001mis?
110 m— ] -——--—-> dBre.2e-05Pa | 90
————— H2-eewm-> dBre.0.001m/s?
| s {2 o> dBre 2e-05Pa | _|
105 L------—->dBre.0.001m/s? 85
L-----——-> dBre.2e-05Pa
g 100 \ 1%y
E
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115 H1 > 83.5 dBre.0.001m/s? | | 1156 - H1 > 80.9 dBre.2e-05Pa |
110 e H 2. > 83.7 dBre.0.001m/s? | - 110 F s H 2. > 80.4 dBre.2e-05Pa |
105 - —_— >87.9 dBre.0.001m/s* | | o5l — > 79.2 dBre.2e-05Pa | |
100 - 1 =100 .
o L 1 <
a 95 & 95 1
L 1z L |
ﬂ 90 = 90
a 851 . E 85 4
o 80 -4 g0t ]
Z 750 1 % 75+ .
[m] |- . |- -
% 70 a 70
@ 857 1 g 65 |
L L 4 L B
g 60 w 60
£ 55f 12 557 ]
g s0f 15 sof 1
] o]
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401 17 4o 7
35r 1 35 1
30 7 30 7
251 ) 25 1

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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1/3 OCTAVE BAND RMS LEVEL (dB)

SBB#28 RE/RABe5214/10/ @ 160kph on 17.03.2022 15:33:36 tp=3.425s
T T T T T T

H1-——-—> dBre.0.001m/s?
s 11— > dBre.2e-05Pa
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L——-——> dBre.0.001m/s?

L----——-> dBre.2e-05Pa

T v v r\\4¢

_ W\
N“ < ; /“'M ‘“"'\p“\;“. _.'. wﬁ\ \\fg

0 0.5 1 1.5

time (s)

Rail Vibration Leq.Spectrum

H1 > 87.3 dBre.0.001m/s? |
r —H2 > 88.1 dBre.0.001m/s? | 4
F T >03.3 dBre.0.001m/s* |

1/3 OCTAVE BAND RMS LEVEL (dB(A)

120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25

25 3 3.5

Noise emission Leq.Spectrum dB(A)

H1 > 83.9 dBre.2e-05Pa
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2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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sum 315 63 125 250 500 1K 2K 4K 8K 16k
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SBB#29 IR/Re460/DOSTOIC2000HALL @ 140kph on 17.03.2022 15:46:24 tp=5.87s
T T T

120 I T | I 100
H1-—-—> dBre.0.001m/s?
w—H1-—-——> dBre.2e-05Pa
110 - ——— H2——>dBre.0.001m's* | | g
s 42 e e > (|Bre 2e-05Pa
L------—->dBre.0.001m/s?
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116 H1 > 84.8 dBre.0.001m/s? | | 115 H1 > 81.0 dBre.2e-05Pa |
110 [ — 2 > 84.6 dBre.0.001m/s? | 4 110 F s 9. > 79.8 dBre.2e-05Pa |
105 - — >90.4 dBre.0.001m/s? | | 105 - — > 81.4 dBre.2e-05Pa | -
100 - 1 =100 1
o L 1 <
a 95 & 95 1
L 1= L |
g 90 = 90
iy 851 . E 85 4
0 80r 13 80t 1
Z 750 . % 75+ 1
[m] |- . |- -
% 70 a 70
@ 857 1 g 65 |
L L 4 L B
g 60 w 60
£ o551 12 557 ]
8 s0- 15 sof 1
] o]
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2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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SBB#30 EC/RABe5018/24/ @ 161kph on 17.03.2022 15:49:12 tp=4.96s
T T T
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sum 31.5 63 125 250 500 1K 2K 4K 8K 16k

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS
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SBB#31 S/RABe5214/10/ @ 123kph on 17.03.2022 15:52:36 tp=2.065s
T T

15 T T [T 95
H1-—-—> dBre.0.001m/s?
110 m— H1-—-—>dBre.2e-05Pa |- 90
————— H2—-——> dBre.0.001m/s?
| s {2 o> dBre 2e-05Pa | _|
105 L------—->dBre.0.001m/s? 85
L-----——-> dBre.2e-05Pa
I 100 80 %
E
S o5k 1755
o) =]
N S
© 90 470 @
5 z
85 -165
80 -1 60
75 -155
70 50
0 3
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
7 I o e e s B B B B 122 I o e e e s e s
116 H1 > 83.5 dBre.0.001m/s? | | 115 H1 > 82.2 dBre.2e-05Pa |
110 [ — 2 > 84.3 dBre.0.001m/s? | 4 110 F s 9. > 80.5 dBre.2e-05Pa |
105 - — >89.0 dBre.0.001m/s? | | 105 - — > 83.0 dBre.2e-05Pa | -
100 - 1 =100 1
o L 1 <
% 95 & 95 1
L 1= L |
g 90 = 90
iy 851 . E 85 4
0 80r 13 80F ]
Z 750 1 % 75+ .
[m] |- . |- -
E 70 a 70
@ 857 1 g 65 |
w L 4 L i
g 60 w 60
£ 55f 12 557 ]
g s0f 15 sof 1
] o]
= 45 1o 45+ 7
401 17 4o 7
35 J 351 1
30 1 30p ]
251 1 257 iy

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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130

120

110

SBB#32 IR/Re460/DOSTOIC2000HALL @ 160kph on 17.03.2022 16:16:28 tp=5.075s
T T T T T

H1-——-—> dBre.0.001m/s?
s 11— > dBre.2e-05Pa
———— H2-—-——>dBre.0.001m/s?
et 42 o> (| Bre. 2e-05Pa

L——-——> dBre.0.001m/s?

L----—->dBre.2e-05Pa ||

‘J\I\N\

©
T
=] 100 B
o)
N
o 4
3" W
©
80 7
WA
70 oy -
60 | | | | |
0 1 2 3 4 5 6
o time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
0 N e B B | 122 I o e e e s e s
116 H1 > 89.5 dBre.0.001m/s? | | 115 H1 > 84.7 dBre 2e-05Pa |
110 [ — 2 > 89.3 dBre.0.001m/s? | 4 110 F s 9. > 83.9 dBre.2e-05Pa | -
105 - — > 96.0 dBre.0.001m/s? | | 105 - — > 85.5 dBre.2e-05Pa | -
100 - 1 =100 1
o L 1 <
g 95 & 95 1
L 1= L |
g 90 = 90
iy 851 . E 85+ 4
0 80r 717 3 80f 1
Z 750 . % 75+ 1
[m] |- . |- -
% 70 a 70
o 65T 1 g 65 1
L L 4 L B
g 60 w 60
£ o551 12 557 ]
8 s0- 15 sof 1
] o]
= 451 1@ 457 .
40+ 17 40 1
35 J 351 1
30 1 30 1
251 1 25 7

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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dBre.0.001m/s?
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SBB#33 S/RABe5214/10/ @ 124kph on 17.03.2022 16:22:19 tp=4.15s
T T T T T

120 T T T 100
H1-—-—> dBre.0.001m/s?
w—H1-—-——> dBre.2e-05Pa
110 - ——— H2——>dBre.0.001m's* | | g
et 42 o> (| Bre. 2e-05Pa
\ \ \ . L-—---——>dBre.0.001m/s?
\ \ \ Leeesmmem> dBre.2e-05Pa
100 - S \ ! \ ! V 180
© R4
% N/ \J "/ \ E
; o
& 170 S
5 o
° 3
-1 60
-150
60 | | | | | | | | | 40
0 05 1 1.5 2 25 3 3.5 4 4.5 5
o time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
00 I e s B 122 I o e e e s e s
116 H1 > 84.7 dBre.0.001m/s? | | 115 H1 > 80.8 dBre 2e-05Pa |
110 [ — 2 > 84.2 dBre.0.001m/s? | 4 110 F s 9. > 81.0 dBre.2e-05Pa | -
105 - — >90.4 dBre.0.001m/s? | | 105 - — > 81.5 dBre.2e-05Pa | -
100 - 1 =100 .
o L 1 <
g 95 & 95 J
L 1= L |
ﬂ 90 = 90
a 85¢ . E 85 4
o 80 14 8ol 1
Z 750 1 % 75t 1
[m] | . |- -
% 70 a 70
T 65- ] g B5 - :
L L 4 L B
g 60 w 60
£ 55f 12 557 .
g s0f 15 sof 1
] o]
Q 45t 1@ 45r .
401 17 401 .
35 J 351 J
30 1 30 J
251 1 25 1

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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SBB#35 IR/Re460/DOSTOIC2000HALL @ 156kph on 17.03.2022 16:45:46 tp=4.815s
T T T T T

130 I
H1 s> dBre.0.001ms?
w—H1-—-——> dBre.2e-05Pa
120 ————— H2-memenmn> dBre.0.001m/s?
et 47 e emme > dBre 2e-05Pa
L------—->dBre.0.001m/s?
110 L-—w—> dBre.2e-05Pa | ]
w
™.

100

90

dBre.2e-05Pa

b

80 7
70 7
60 | | | | |
0 1 2 3 4 5 6
o time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
0 N e B B | 122 I o e e e s e s
116 H1 > 87.5 dBre.0.001m/s? | | 115 H1 > 84 .5 dBre 2e-05Pa | |
110 [ — 2 > 87.9 dBre.0.001m/s? | 4 110 F s 9. > 82.9 dBre.2e-05Pa | -
105 - — > 93.6 dBre.0.001m/s? | | 105 - — > 84.3 dBre.2e-05Pa | -
100 - 1 =100 1
o L 1 <
g 95 & 95 1
L 1= L |
g 90 = 90
iy 851 . E 85 4
0 80r 13 80r 1
Z 750 . % 75+ 1
[m] |- . |- -
E 70 a 70
o 65T 1 E 65 1
L L 4 L B
g 60 w 60
£ o551 12 557 ]
8 s0- 15 sof 1
] o]
= 451 1@ 457 .
40+ 17 40 1
35 J 351 1
30 1 30 1
251 1 25 7

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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dBre.0.001m/s?
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SBB#36 IR/RABe5268/20/ @ 140kph on 17.03.2022 16:49:03 tp=6.16s
T T T T T T

120 I 100
H1emmme> dBre.0.001ms?
15 e > dBre.2e-05Pa | | 95
————— H2-———>dBre.0.001m/s?
110 s {2 weee o> dBre 2e-05Pa | — 90
L———> dBre.0.001m/s?
105 & l L-—---—->dBre.2e-05Pa | 85
T B
g1 \/ V e
[ =
; o
& 95 475 <2
! S
g o
5 %0 4 170 @
; /r" \ \v
851 . X IJ 3 -1 65
- \ AT /; \
! M )\ [
/J ) 4
80 SN R y 60
75 & -155
70 | | | | | | 50
0 1 2 3 4 5 6 7
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
7 I o e e s B B B B 122 I o e e e s e s
115 H1 > 84.7 dBre.0.001m/s? | | 1156 - H1 > 84 .4 dBre.2e-05Pa |
110 e H 2. > 84.6 dBre.0.001m/s? | - 110 F s H 2. > 84 .4 dBre.2e-05Pa |
105 - —_— >90.0 dBre.0.001m/s* | | o5l — > 84.5 dBre.2e-05Pa | |
100 - 1 =100 1
o L 1 <
g 95 & 95 1
L 1z L |
g 90 = 90
iy 85+ . E 85 4
0 80 717 3 80f 1
Z 750 1 % 75+ .
[m] |- . |- -
% 70 a 70
@ 857 1 g 65 |
L L 4 L B
g 60 w 60
£ 55f 12 557 ]
g s0f 1 g 50 1
Q 45t 1@ 457 .
401 17 4o 7
35r 1 35 1
30 7 30 7
251 ) 25 1

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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15

110

105

100

95

90

85

dBre.2e-05Pa

80

75

70

65

120
115
110
105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25

1/3 OCTAVE BAND RMS LEVEL (dB)

SBB#37 S/RABe5214/10/ @ 113kph on 17.03.2022 16:52:51 tp=4.55s
T T T

T T T
H1-—-—> dBre.0.001m/s?
r s 11— > dBre.2e-05Pa
———— H2-—-—>dBre.0.001m/s*
F,,w e H2 > dBre 26-05P2 |
L——-——> dBre.0.001m/s?
L L----——-> dBre.2e-05Pa |
0 1 2 3 4 5
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
rrrrrrrrrrrrrrr e T T T T T 170 o e
r H1 > 81.8 dBre.0.001m/s? | | 1156 - H1 > 78.8 dBre.2e-05Pa |
F e H 2. > 82.0 dBre.0.001m/s? | 4 110 F e H 2. > 77.2 dBre.2e-05Pa |
L — > 88.1 dBre.0.001m/s? | | 105 F — > 80.9 dBre.2e-05Pa | -
r 7 =100 ]
L 1 <
& 95 1
L 1% gt J
—
r 1 E 85 1
L 1 W osof 4
L 4 0
5 751 7
L 1 % 70+ 4
L 4 g 651 4
L 4 g 601 4
L 4 E 551 4
L 4 8 501 4
L 1@ 45+ 4
|- 4 40 |- -
L 4 351 4
|- 4 30 |- .
L 4 25 4

2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

20
sum 315 63 125 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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dBre.0.001m/s?
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SBB#40 RE/RABe5214/10/ @ 158kph on 17.03.2022 17:33:32 tp=3.42s
T T T T

130 ] \ ' | 110
H1--> dBre.0.001m/s?
w—H1-—-——> dBre.2e-05Pa
120 - —————— H2--—-> dBre.0.001m/s? | 100
s 42 e e > (|Bre 2e-05Pa
L------—->dBre.0.001m/s?
L-----——-> dBre.2e-05Pa
o 110 f,ﬂ.f/ T, 0y
s £
= o
& 100 - 180 2
; S
5 -
90 -1 70
80
70
0
o time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
0 N e B B | 122 I o e e e s e s
116 H1 > 87.4 dBre.0.001m/s? | | 115 H1 > 83.5 dBre.2e-05Pa |
110 [ — 2 > 87.3 dBre.0.001m/s? | 4 110 F s 9. > 825 dBre.2e-05Pa |
105 L — >094.1 dBre.0.001m/s? | | 105 - — > 84.2 dBre.2e-05Pa | -
100 7 =100 7
o L 1<
a 95 5 9571 b
L 1z L B
g 90 = 90
iy 851 . E 85 4
n 80r 73 801 7
b= L ] L N
z 75 5 75
[m] |- . | 4
E 70 o 70
o5 657 b g 65 b
w L 4 L i
4 60 w 60
£ o551 12 557 ]
8 s0- 15 sof 1
] o]
= 451 ) 45 - 7
40 17 40 7
351 b 35 b
30 R 30 b
251 b 25r b

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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SBB#41

IR/Re460/DOSTOIC2000HALL @ 140kph on 18.03.2022 07:17:31 tp=5.7s
T

130 T T T T i
OPTl-—-—> dBre.0.001m/s?
OPTl-—-—> dBre.2e-05Pa
120 —————— H--=---—--> dBre.0.001m/s*
et Heee e > ({Bre. 28-05Pa
L-—--——-—> dBre.0.001m/s*
110 L--=m---> dBre.2e-05Pa T
© T
® /
S 100 B
o]
N
0] .
& 90
o
b N\
80 g A -~ 7]
&S N
70 e ;} 4
80 I | I I | |\
0 1 2 3 4 5 6 7
o time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
0 N e B B | 122 I o e e e s e s
116 OPTI > 83.8 dBre.0.001m/s? | | 115 QOPTI > 80.6 dBre.2e-05Pa |
110 F m———H > 85.8 dBre.0.001m/s®* |  q10F H > 80.9 dBre.2e-05Pa |
105 - L > 91.9 dBre.0.001m/s* | | 105 - — > 81.8 dBre.2e-05Pa | 4
100 7 =100 7
o L 1<
Cé 95 5 9571 7
L 1z L B
g 90 = 90
iy 851 . E 85 4
n 80r 7 3 80t 7
= L 4 0 L 4
z 75 E 75
[m] |- . | -
E 70 o 70
o5 657 b E 65 7
L L 4 L i
4 60 w 60
£ o551 12 557 ]
8 s0- 1 g 50 1
©
= 451 ) 45 - 7
40 - 4 T 40F 4
351 b 35 7
30 R 30 7
25 1 25¢ )
opli il T Y S
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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15 SBB#42 S/RABe5214/10/ @ 112kph on 18.03.2022 07:23:15 tp=4.725s o5
\ \ \ \ T
OPTlewenenv> dBre.0.001m/s?
OPTl——> dBre.2e-05Pa | | 90
H------—---> dBre.0.001m/s*

10
I

105 |- \ ) e Hoeeenee-> dBre. 26-05P8 | 85

~ .' L———> dBre.0.001m/s?

100 J j > dBre.2e-05Pa || 80
95 - \ 175
90 -

85 i -1 65
‘ \ A
\

80 ij\#i:\ N | \'“ m“?uﬁ.‘; '\\\ 60

dBre.2e-05Pa
|
-~
o
dBre.0.001m/s?

75 ¢ 55
70 - 50
65 | | | | | 45
0 1 2 3 4 5 6
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
0 N e B B | 122 I o e e e s e s
116 OPTI > 78.0 dBre.0.001m/s? | | 15 OPTI > 79.9 dBre.2e-05Pa |
110 F m———H >81.1dBre.0.001m/s®* |  q10F H > 80.2 dBre.2e-05Pa |
105 - L > 85.4 dBre.0.001m/s? | | 105 - — > 77.2 dBre.2e-05Pa | {
100 - 1 =100 .
o L 1 <
g 95 & 95 1
L 1= L |
g 90 = 90
iy 851 . E 85 4
0 801 7 O 80t 1
Z 750 . % 75 .
[m] |- . |- -
E 70 a 70
o 65T 1 g 65 1
L L 4 L B
g 60 w 60
£ o551 12 557 ]
g s0f 15 sof 1
o]
€ 45r 1@ 457 .
40+ 17 40 1
35+ 4 35f 1
30 1 30 1
251 1 25 7

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

36 LOWNOISEPAD ANNEX A: GRAPHIC REFERENCE GUIDE



SBB#43 RE/RABe5214/10/ @ 150kph on 18.03.2022 07:34:19 tp=3.52s
T T T T T T

120 T T 100
OPTl--> dBre.0.001m/s?
115 |- OPTl——> dBre.2e-05Pa | | 95
—————— H--=---—--> dBre.0.001m/s*
110 1 et Heeoeeeee > dBre. 2e-05Pa |~ 90
L—--——> dBre.0.001m/s?
105 L------> dBre.2e-05Pa -85
&
© 100 - 80
<
g‘l,’_ 95 —75
o
D 90 70
85 -165
80 - 60
75 -55
70 50
0 0.5 15 2 25 3 35 4 4.5
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
0 N e B B | 122 I o e e e s e s
116 OPTI > 83.9 dBre.0.001m/s? | | 115 OPTI > 82.3 dBre.2e-05Pa |
110 F m———H > 87.1dBre.0.001m/s®* |  q10F H > 83.4 dBre.2e-05Pa |
105 - L > 01.7 dBre.0.001m/s? | | 105 - — > 84.4 dBre.2e-05Pa | {
100 - 1 =100 .
o L 1 <
a 95 & 95 1
L 1= L |
g 90 = 90
@ 85F E 85 1
0 80r 717 3 80f 1
Z 750 . % 75+ 1
[m] |- . |- -
E 70 a 70
@ 857 1 g 65 |
L L 4 L B
g 60 w 60
£ o551 12 557 ]
g s0f 15 sof 1
] o]
= 45 1o 45+ 1
40+ 17 40 1
35 1 351 1
30 1 30 1
251 1 25 7

2
sum 31.5 63

SBB, SWITZERLAND - DETAILED PASS-BY PLOTS

1256 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

2
sum 315 63 125 250 500 1K 2K 4K 8K 16k

1/3 OCTAVE BAND CENTER FREQUENCY (HZ)

dBre.0.001m/s?
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120 SBB#45 IC/RABe5018/24/ @ 160kph on 18.03.2022 07:48:59 tp=4.55s 100
T T T T [
OPTl—-—> dBre.0.001m/s?
OPTI—-—> dBre.2e-05Pa
———— H-—---->dBre.0.001m/s* | 90
. Heeeeeeo--> dBre. 2e-05Pa
L————> dBre.0.001m/s*
L—--—--—-> dBre.2e-05Pa

110

< 100 J80 %
& \\ E
0 -
7 o
& 90 470 <
; <
o o
3 X 3
80 |k - 60
70 § 150
60 | | | | | 40
0 1 2 3 4 5 6
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
00 I e s B 170 o e
116 OPTI > 83.3 dBre.0.001m/s? | 115 [ QOPTI > 81.8 dBre.2e-05Pa |
110 F m———H > 84.8 dBre.0.001m/s®* | 4110 F H > 82.1 dBre.2e-05Pa |
1051 L >89.5dBre.0.00Tm/s* |1 4051 — > 82.4 dBre.2e-05Pa | |
100 1 =100 .
o L 1 <
% 95 & 95 1
L 1= L 1
g 90 = 90
iy 851 . E 85 4
0 80r 13 80r ]
Z 750 . % 75 .
[m] |- 4 | 4
E 70 a 70
@ 857 1 g 65 |
w L 4 L il
g 60 w 60
£ o551 12 557 ]
g s0f 15 sof 1
o]
Q 451 1@ 457 ]
401 17 40f .
35 J 351 1
30 1 30 1
251 1 25 7

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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SBB#47 IR/Re460/DOSTOIC2000HALL @ 157kph on 18.03.2022 08:16:46 tp=5.395s

130 \ \ \ w ‘ |0
OPTl-—-—> dBre.0.001m/s?
OPTl-—-—> dBre.2e-05Pa
120 - ———— Hemeeeeee> dBre.0.001mvs? |7 100
. e e > (Bre. 2e-05Pa
L-———> dBre.0.001m/s*
110 > dBre.2e-05Pa || 90
\'“ A AT
0] w
i \ E
8100 - 180 =
T o
o) =}
N S
£ o0y | 170 @
: ]
° " °
7 N o \f\\
7 A
wf (VAW DN
70 F 150
R
60 | | | | | 40
0 1 2 3 4 5 3]
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
0 N e B B | 122 I o e e e s e s
115 OPTI > 84.6 dBre.0.001m/s? | 115 OPTI > 82.9 dBre.2e-05Pa |
110 F m———H > 87.1dBre.0.001m/s®* |  q10F H > 82.9 dBre.2e-05Pa |
105 | L >93.5dBre.0.001m/s? | | o516 — > 83.3 dBre.2e-05Pa_ | -
100 - 1 =100 .
o L 1 <
a 95 & 95 1
L ] L i
g 90 = 90
iy 85+ . E 85 4
0 80 717 3 80f 1
Z 750 1 % 75+ 1
D |- . |- -
E 70 a 70
@ 857 1 g 65 |
L L 4 L B
g 60 w 60
£ o551 12 557 ]
8 s0- 15 sof 1
) o
= 451 1@ 457 .
40 - 4 T 40F 4
35r 1 35 1
30 1 30 1
25f 1 25F ]

2 2
sum 31.5 63 125 250 500 1K 2K 4K 8K 16k sum 315 63 125 250 500 1K 2K 4K 8K 16k
1/3 OCTAVE BAND CENTER FREQUENCY (HZ) 1/3 OCTAVE BAND CENTER FREQUENCY (HZ)
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SBB#48 S/RABe5214/10/ @ 119kph on 18.03.2022 08:22:10 tp=4.545s
T T

15 T [ 9
OPTl—-—> dBre.0.001m/s?
110 OPTl|-—-—> dBre.2e-05Pa |- 90
————— H--m-mm----> dBre.0.001m/s?
| s Heememeeee > (|Bre. 2e-05Pa _
105 L-———> dBre.0.001m/s? 85
L------> dBre.2e-05Pa
I 100 80 %
E
8 o5 1755
o) =]
N S
g 90 170 o
5 3
85 -165
80 -1 60
75 @ -155
70 50
0 1 2 3 4 5 6
L time (s)
Rail Vibration Leq.Spectrum Noise emission Leq.Spectrum dB(A)
7 I o e e s B B B B 122 I o e e e s e s
116 OPTI > 80.2 dBre.0.001m/s? | | 115 OPTI > 80.5 dBre.2e-05Pa |
110 F m———H >83.1dBre.0.001m/s®* |  q10F H > 80.8 dBre.2e-05Pa |
105 - L > 87.9 dBre.0.001m/s? | | 105 - — >79.9 dBre.2e-05Pa | 4
100 - 1 =100 1
o L 1 <
a 95 & 95 1
L 1= L |
g 90 = 90
iy 851 . E 85 4
0 80T 7 O 80f ]
Z 750 1 % 75+ .
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SBB#62 S/RABe5214/10/ @ 118kph on 18.03.2022 11:22:07 tp=2.16s
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SBB#63 RE/RABe5214/10/ @ 124kph on 18.03.2022 11:33:47 tp=2.015s
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SBB#64 IR/Re460/DOSTOIC2000HALL @ 120kph on 18.03.2022 11:46:25 tp=9.49s
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SBB#66 GZ/Re620/GW4Ax2DG @ 70.5kph on 18.03.2022 11:58:43 tp=13.05s
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