APPENDIX A WAVEFORM ANALYSIS FIGURES

Figure 13: Waveform Analysis of Pile 1, 10M

SR 520 West Connection Bridge 24 inch Pile 1 at 10m Broadband

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 14: Waveform analysis of Pile 1, 3H

SR 520 West Connection Bridge 24 inch Pile 1 at 3H Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 15: Waveform analysis of Pile 2a, 10M

SR 520 West Connection Bridge 24 inch Pile 2a at 10M Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 16: Waveform analysis of Pile 2a, 3H

SR 520 West Connection Bridge 24 inch Pile 2a at 3H Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 17: Waveform analysis of Pile 2b, 10M
SR 520 West Connection Bridge 24 inch Pile 2b at 10M Broadband

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 18: Waveform analysis of Pile 2b, 3H

SR 520 West Connection Bridge 24 inch Pile 2b at 3H Broadband

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 19: Waveform analysis of Pile 3, 10M

SR 520 West Connection Bridge 24 inch Pile 3 at 10m Broadband

Figure a. Waveform

|Figure b. Narrow Band Frequency Spectra
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Figure 20: Waveform analysis of Pile 3, 3H

SR 520 West Connection Bridge 24 inch Pile 3 at 3H Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 21: Waveform analysis of Pile 4, 10M

SR 520 West Connection Bridge 24 inch Pile 4 at 10m Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra

2,000,000, 000

1,500,000, 000 I

—1Tdnet

1,000,000, 000

500,000,000

L]

Sound Pressure (uPa)

-1,000,000,000

1,500, 000,000

-2,000,000,000

000 002 005 0.06

Time ( sec)

008

200 5
!

2400
Frequency (Hz }

Figure c. Accumulation of Sound Energy

190

180 S il L

/_/ ~
140
SEL

E 20 4
8

100

W —1Tfeet

80 - - - -

0.00 002 003 0.05 0.06 008 009 on 01z
Time | sec)

Figure d. Sound Pressure and Sound Energy Levels

Signal Analysis Sound Pressure / Energy Levels

Sensor Depth Peak RMSso%* SEL

17-feet 185 177 166

*Impulse averaged over 90% of accumulated energy ( 5% to 95% )

Figure 22: Waveform analysis of Pile 4, 3H

SR 520 West Connection Bridge 24 inch Pile 4 at 3H Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 23: Waveform analysis of Pile 5, 10M
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SR 520 West Connection Bridge 24 inch Pile 5 at 10m Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 24: Waveform analysis of Pile 5, 3H

SR 520 West Connection Bridge 24 inch Pile 5 at 3H Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 25: Waveform analysis of Pile 6, 10M
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SR 520 West Connection Bridge 24 inch Pile 6 at 10m Broadband

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 26: Waveform analysis of Pile 6, 3H
SR 520 West Connection Bridge 24 inch Pile 6 at 3H Broadband

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 27: Waveform analysis of Pile 7, 10M, Attenuated
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SR 520 West Connection Bridge 24 inch Pile 7 at 10m Broadband, Attenuated

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 28: Waveform analysis of Pile 7, 10M, Un-attenuated
SR 520 West Connection Bridge 24 inch Pile 7 at 10m Broadband, Un-attenuated

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 29: Waveform analysis of Pile 7, 3H, Attenuated
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SR 520 West Connection Bridge 24 inch Pile 7 at 3H Broadband, Attenuated
Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 30: Waveform analysis of Pile 7, 3H, Un-attenuated
SR 520 West Connection Bridge 24 inch Pile 7 at 3H Broadband, Un-attenuated

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 31: Waveform analysis of Pile 8, 10M
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SR 520 West Connection Bridge 24 inch Pile 8 at 10m Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 32: Waveform analysis of Pile 8, 3H

SR 520 West Connection Bridge 24 inch Pile 8 at 3H Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 33: Waveform analysis of Pile 9, 10M
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SR 520 West Connection Bridge 24 inch Pile 9 at 10m Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra

dBre: 1 uPa*2-sec

&0

000 002 003 005 0.06

Time| sec)

008

2,500,000, 000
2,000,000,000 —— l— w |—|
1,500,000,000 b —
E 1,000,000,000 "
s, | o
: o kL A o | &
£ oo LY i 3 '
2 A ! A |
3 W 0120
& -1,000,000,000
1,500,000,000 " |
-2,000,000,000 e
(1] ooz 003 ons ons o003 009 o1 012 80
Time( sec) 0 2400 4800 1200 9600 12000 14400 16800 19200
Frequency (Hz )
Figure c. Accumulation of Sound Energy Figure d. Sound Pressure and Sound Energy Levels
e Signal Analysis Sound Pressure / Energy Levels
160 —~ Sensor Depth Peak RMSsgo%* SEL
r’ 18-feet 185 175 163
140
SEL

*Impulse averaged over 90% of accumulated energy ( 5% to 95% )

Figure 34: Waveform analysis of Pile 9, 3H

SR 520 West Connection Bridge 24 inch Pile 9 at 3H Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 35: Waveform analysis of Pile 10, 10M
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SR 520 West Connection Bridge 24 inch Pile 10 at 10m Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 36: Waveform analysis of Pile 10, 3H

SR 520 West Connection Bridge 24 inch Pile 10 at 3H Broadband

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra

SEL

dB re: 1 uPa*2-sec
2
—<

0.00 00z 0.03 005 006 0.08 0,09 on
Time( sec)

T00,000,000
180
000, f H‘ 170 j L == "‘_J
T 400000000 —k—-a-{Hh 160
$ &ﬁ " N\ %
g 200,000,000 “ l'llv VL \ gua
£ ! AR \\ a0
B L
E LS ) \ Bz
100,000,000 s |
100 T T T L
300,000,000 vl | I
000 002 003 005 006 008 ona o 012 80
Time( sec) 0 2400 4B00 7200 9500 12000 14400 16800 19200
Frequency (Hz )
Figure c. Accumulation of Sound Energy Figure d. Sound Pressure and Sound Energy Levels
Ll Signal Analysis Sound Pressure / Energy Levels
i Sensor Depth Peak RMSsgo%* SEL
//_/7 18-feet 175 171 160

*Impulse averaged over 90% of accumulated energy ( 5% to 95% )

Figure 37: Waveform analysis of Pile 11, 10M
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SR 520 West Connection Bridge 24 inch Pile 11 at 10M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 38: Waveform analysis of Pile 11,

10M

SR 520 West Connection Bridge 24 inch Pile 11 at 3H

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 39: Pile 12, DATA NOT SAVED

Figure 40: Pile 13, DATA NOT SAVED

Figure 41: Pile 14, DATA NOT SAVED
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Figure 42: Waveform analysis of Pile 15, 10M

SR 520 West Connection Bridge 30 inch Pile 15 at 11M - Battered Pile
Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 43: Waveform analysis of Pile 15, 3H
SR 520 West Connection Bridge 30 inch Pile 15 at 16 M - Battered Pile

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 44: Waveform analysis of Pile 16, 10M

SR 520 West Connection Bridge 30 inch Pile 16 at 14M - Battered Pile

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 45: Waveform analysis of Pile 16, 3H

SR 520 West Connection Bridge 30 inch Pile 16 at 19M - Battered Pile

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 46: Waveform analysis of Pile 17, 10M

SR 520 West Connection Bridge 30 inch Pile 17 at 17 M - Battered Pile

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 47: Waveform analysis of Pile 18, 10M

SR 520 West Connection Bridge 30 inch Pile 18 at 10m - Battered Pile

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 48: Waveform analysis of Pile 18, 3H

SR 520 West Connection Bridge 30 inch Pile 18 at 17M - Battered Pile

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 49: Waveform analysis of Pile 19, 10M

SR 520 West Connection Bridge 30 inch Pile 19 at 17M - Battered Pile

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 50: Waveform analysis of Pile 19, 3H

SR 520 West Connection Bridge 30 inch Pile 19 at 23M - Battered Pile

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 51: Waveform analysis of Pile 20, 10M

SR 520 West Connection Bridge 30 inch Pile 20 at 10M
Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 52: Waveform analysis of Pile 20, 3H

SR 520 West Connection Bridge 30 inch Pile 20 at 20M
Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 53: Waveform analysis of Pile 21, 11M

SR 520 West Connection Bridge 30 inch Pile 21 at 11M

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 54: Waveform analysis of Pile 21, 3H
SR 520 West Connection Bridge 30 inch Pile 21at 21M

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 55: Waveform analysis of Pile 22, 11M

SR 520 West Connection Bridge 24 inch Pile 22 at 11M

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 56: Waveform analysis of Pile 22, 3H
SR 520 West Connection Bridge 24 inch Pile 22 at 21M

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 57: Waveform analysis of Pile 23, 11M

SR 520 West Connectino Bridge 24 inch Pile 23 at 11M

Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 58: Waveform analysis of Pile 23, 3H

SR 520 West Connection Bridge 24 inch Pile 23 at 21M
Figure a. Waveform Figure b. Narrow Band Frequency Spectra
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Figure 59: Waveform analysis of Pile 24, 10M

SR 520 West Connection Bridge 24 inch Pile 24 at 10M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 60: Waveform analysis of Pile 24, 3H

SR 520 West Connection Bridge 24 inch Pile 24 at 21M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 61: Waveform analysis of Pile 25, 10M

SR 520 West Connection Bridge 24 inch Pile 25 at 10M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 62: Waveform analysis of Pile 25, 3H

SR 520 West Connection Bridge 24 inch Pile 25 at 21M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 63: Waveform analysis of Pile 26, 10M

SR 520 West Connection Bridge 24 inch Pile 26 at 10M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure d. Sound Pressure and Sound Energy Levels
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Figure 64: Waveform analysis of Pile 26, 3H

SR 520 West Connection Bridge 24 inch Pile 26 at 21M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 65: Waveform analysis of Pile 27, 15M

SR 520 West Connection Bridge 24 inch Pile 27 at 15M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 66: Waveform analysis of Pile 27, 3H

SR 520 West Connection Bridge 24 inch Pile 27 at 26M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure 67: Waveform analysis of Pile 28, 10M

SR 520 West Connection Bridge 24 inch Pile 28 at 10M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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Figure d. Sound Pressure and Sound Energy Levels
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Figure 68: Waveform analysis of Pile 28, 3H

SR 520 West Connection Bridge 24 inch Pile 28 at 25M

Figure a. Waveform

Figure b. Narrow Band Frequency Spectra
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