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Ambient noise analysis for site response investigation
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INSTANTANEOUS POLARIZATION ANALYSIS:

SR METHODOLOGY
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Analytic transformation

Uc () =u(t) + jﬁ(t) = A(t)e 1M lj(t) = Hilbert transform of u(t). J = imaginary unit

Elliptical trajectory semi-axes - -

a(t) =Rele 1% .G, (1)]  B=Re e T (1)

where @g = 1argFZ:(uk + jﬁk)z} (Morozov and Smithson, 1996)
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Planarity vector p=axb

Rectilinearity ‘B(t)‘ = 0 (circular)
rl=1-

(Schimmel & Gallart, 2003, 2004) a(t)) =1 (linear)



INSTANTANEOUS POLARIZATION ANALYSIS:

ST VETHODOLOGY

narrow-band filtering Analytic N? zZ,
—v )2 .
2  no ding X G(v) e_(v xe) transformation _
-component noise recordin = [0~
S p : J T —— — A{\ i = Hia >
. St + ettt T ,‘%“ “’HIM FJ‘X JIMII J'H] m“J‘ / ~ / \f
T ‘I t t f | “ |
b =05 Hz e i H
el e e L L LU ) HVIP =
| AL L 118 _— v
s » A=V B
T ul T 05,05,6; =inclination of P,a,b
" - & AL D
m ? - Coherent wave packet identification

mmis (2011 DEC 27 (361) O

Minimum number@of consecutive samples having

\ |
S = b L e
o ‘o O U 1 ALY LA MM L . - (o j o _
% Rayleigh-type (65 <ta AND 6 >90°t, )
e e I e M!W a JLN‘L,W“‘ Hp» <t, AND (H Alil)g o )
— H%ft"mr%‘ o it ] [ | Ly ' prefixed thresholds L b <ty a- —1a |
e Bt ‘®

B + T + é‘ |
| | 10.0
00h05m 00h10m oontsm \ 8.0
Love-type

6, <t AND rl>t,

(@) prefixed thresholds i : : :
A Frequency (Hz)



Amplitude

Amplitude

Amplitude

1.00E+04

8.00E+03

6.00E+03

4 .00E+03

2.00E+03

0.00E+00

-2.00E+03

-4.00E+03

-6.00E+03

-8.00E+03

-1.00E+04

1.00E+04

8.00E+03

6.00E+03

4.00E+03

2.00E+03

0.00E+00

-2.00E+03

-4 00E+03

-6.00E+03

-8.00E+03

-1.00E+04

2.00E+04

1.50E+04

1.00E+04

5.00E+03

0.00E+00

-5.00E+03

-1.00E+04

-1.50E+04

-2.00E+04

——T

100

100

100

S hC CoNV
TRIESEE=17/109-11-2015

200

200

200

GN

TESTS: SYNTHETIC SIGNAL GENERATION
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TEST RESULTS
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Polarized signals (azimuth = 37°) surf100
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Isotropic signals surf100
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TEST RESULTS

Polarized signals (azimuth = 37°) — surf100r3
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CONCLUSIONS
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» Tests on synthetic signals simulating ambient noise demonstrate that instantaneous polarization
analysis is very effective in recognizing resonance frequency and orientation (in case of site response
directivity).

» Best estimates of Rayleigh wave ellipticity are more accurate than those provided by HVNR, but errors
tends to increase as signal/noise ratio decrease and H/V peak values increase.

* The most critical aspect in method implementation is an optimal choice of analysis parameters to have a
good correlation between accuracy and precision, so that the parameter selection can be guided by the
analysis of the scatter of instantaneous H/V values around the average.

» Analysis parameters should be defined through preliminary trials aimed at obtaining a minimum scatter
of instantaneous H/V values within a sufficiently high number of samples classified as of Rayleigh type.



