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Introduzione

Il presente documento riporta i risultati delle analisi svolte per la caratterizzazione
in termini di Vs (velocita delle onde di taglio) di un edificio scolastico sito nel
comune di Santa Caterina Albanese (CS).
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Per la determinazione di un profilo Vs sufficientemente vincolato (e quindi robusto)
si é effettuata I'analisi congiunta di tre "oggetti": le velocita di gruppo delle onde di
Rayleigh (componente ZVF) e Love (componente THF) [sismica attiva] e |l
rapporto spettrale H/V [sismica passiva].
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Le analisi HVSR mostrano un lieve picco a circa 3-4Hz (che soddisfa solo solo in
parte i criteri SESAME).

La determinazione del profilo VS é stata quindi svolta dall'analisi congiunta della
dispersione (componenti ZVF+RVF J[analisi Full Velocity Spectrum - FVS]) +
HVSR.

La classificazione del terreno viene delegata al professionista sulla base delle linee
guida regionali (lo stesso profilo Vs puo assumere diversi "significati" a seconda
delle consuetudini regionali).
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HVSR

DATA ACQUISITION
Date and time: 1980 01 06 21 11 06

Notes: a meta dello stendimento HoliSUrface, parallele ad una strada trafficata

DATA PROCESSING

Sampling frequency (Hz): 128

Window length (sec): 15

Minimum frequency soundly determined [5 cycles]: 0.33333Hz
Length of analysed dataset (min): 13.8

Tapering (%): 5

Smoothing (%): 15

show/csa reset HVSR.SAF (128Hz) - Average Spectra
step#1 (optional) - decimate [

12... | w | new freauency resample

‘step#2 - HV computation
remove events  bothRed . (W | clean axes

15| window length (s} Min. freq.: 0.333Hz
5 | tapering (%)

mm/s

¥] show particle motion and all HVSRs

¥] ful ouput compute

‘open working folder

field notes

continuity

30 motion

save video show 3D matior
frequency (Hz)
directivity analysis
frequencies to 33 H  comp.
save- option#1: save HVSR as It Is 6 HVSR.SAF - HVSR (window length: 15s)
= I Criteria for a reliable H/V curve
save HA/from | 0.5 | to | 30 | Hz
[w] #1:0K
U save HV curve (as It Is) 5 - ok
% save - option#2: picking HIV curve #3: 0K
L] pick HV curve  save picked HV
E Criteria for a clear H/V peak [3.32 Hz]
E quick analysls (f=Vs/dH) #1: OK
average Vs (mis) 5
;- 0 {from surface to bedrock) EHES
g 20| depth of the bedrock - #3: OK
; 1000 Vs of the bedrack - i ~ -
3 . — -]
| | #6:0K
highiight a frequency 0
drawihighlight 10 | Hz 0.5 2 10 20

frequency (Hz)

directivity over time

St time 1601 s To madel the HVSR (also Jointly with MASW or ReMIIESAC data), save the HV curve, go to the “Velocity Spectrumla, Modeling & Picking" panels and u

HtHH R AT SESAME criteria ####HH#HHHHHHHHHH Y

In the following the results considering the data in the 0.6-10.0Hz frequency range

Peak frequency (Hz): 3.3 (x2.0)
Peak HVSR value: 3.5 (x0.7)

=== Criteria for areliable H/V curve ==================—=—====—=—===—=====

#1. [fO > 10/Lw]: 3.316 > 0.66667 (OK)
#2. [nc > 200]: 2139 > 200 (OK)
#3. [f0>0.5Hz; sigmaA(f) < 2 for 0.5f0 < f < 2f0] (OK)

=== Criteria for a clear H/V peak (at least 5 should be fulfilled) ===========
#1. [exists f- in the range [f0/4, O] | AH/V(f-) < A0/2]: yes, at frequency 0.9Hz (OK)

#2. [exists f+ in the range [fO, 4f0] | AH/V(f+) < A0/2]: yes, at frequency 9.3Hz
#3. [AO > 2]: 3.5 > 2 (OK)

#4. [fpeak[Ah/v(f) £ sigmaA(f)] = fO £ 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 2.024 > 0.166 (NO)

#6. [sigmaA(fO) < theta(f0)]: 1.091 < 1.58 (OK)

(OK)
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HAHHHEHHHHHHHHH A ## Continuity (Persistence) of the H/V Spectral Ratio

HVSR vs Time (2D view) ) HVSR vs Time (3D view)
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HHHHHHHHHHHH A Directivity of the H/V Spectral Ratio

HVSR: directivity
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HoliSurface® - Holistic Analysis of Surface Waves - www.holisurface.com

Analisi congiunta della dispersione dell'onda di Rayleigh (componente verticale
- ZVF) e di Love (componente THF), congiuntamente alla curva HVSR

Field data (active seismic traces, group-velocity spectra of the ZVF and THF
components and HVSR).

data & spectral ratio, generai settings
’ s HVSRhy o] s s
8 T T
@0 01 e @ O refraction
0 02 cancel save 7r 1 ] H¥SR from bosy waves
0.3 sl | 0.35] alfa factor (sw)
remove data Ve o thk
g 50 Sl 1 o e o m
: Zos show location . 17 15| ose2 |[1s [[o7
B @
06 547 7 R eI
Iy r h
Yy s 3 a2 43| 0see |[ 8] 2
Y 08
° RPM curve 2r ] a2 | a1 | 0sst | 47 33
09
: fullback azimuth ni g a3 | s || 02m |[sa 25
1
32.99900 33.009995 34  34.000005 34.00001 34.000015 34.00002 34.000025 34.00003 320 | a7 || 0zes |[ a7 |21
0 . .
o offset (m) o o 641 o1 0289 o1 6
ols
1 tme fenath to visuaize (sec) [ done | [ cut | [ fter | oo decimate frequency (Hz) soo | 104] [ 02ss |[104 ] 2
raro [[13s] [ 023 |[139 [ 70
group-velocity spectra (vertical & radial components)
Rayleigh (vertical) Love 1900|202 || 022 | 202 [ 190
maAm
1400 3400|341 || 02 |31
upload MAAM DC
model
effective phase vel
1200 o " uposd || showni &R || save
3 1000 7 reference freq. (Hz): | 492
£ £
> > wracor | 6 || apy
2 800 E
g g
o ° number of modes: &
¢ H
g 600 - rapigrwavesource. [gr 0
2 2
& &
400 detal: |reasonabe v
l [ verbose
200
Vebcty Spectra v
5 10 15 20 25 30 35 5 10 15 20 25 30
o frequency (Hz) save Love-wave spectrum frequency (Hz) save rada refresh calculte
dataset: Combingd-RayLovo-offsct3d saf reporting
e Rayleigh waves: group-velocty spectra group-velocity spectra Love waves: group-velocty spectrum [inclode ReMt 2cinversion | | 1C inversion
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Result of the joint analysis

Subsurface model

Shear-wave velocities (m/s): 117 213 177 302 372 409 320 641 800 1370 1900 3400
Thicknesses (m): 0.20.91.13.43.3252.16.027.070.0190.0

Vs30 (m/s): 446

Vs model (Vs30: 446 m/s)

0
layer Vs (m/s) thickness (m)
1 117 0.1700 5t
2 213 0.9000
3 177 1.1000 107
4 302 3.4000 15t
5 372 3.3000 E
6 409 2.5000 EQ 20
7 320 2.1000 S s |
8 641 6
9 800 27 30+
10 1370 70
11 1900 190 3B
12 3400 0 a0k | | | |
200 400 600 800 1000
VS (m/fs)
vertical component
2 I observed (backgroun:
+400 D 2)25( mo:e(lbtov'zlapo:é»
!7; 1000 !
-E 800
g 600
2 6
40 | === observed
200 5 | ====modelled (SW)

5 10 15 20 25 30 35
frequency (Hz)

Love waves

I observed (background)
@ best model (overlaying)

velocity (m/s)

0 1
5 10 15 20 25 30 35 10 10
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