GEOLOGICA TOSCANA 32

Prospezioni Geofisiche s.n.c.
di Damiano Guarguaglini & C.

REPORT DELLE INDAGINI GEOFISICHE E GEOGNOSTICHE

Viale Marconi, 106 — 53036 Poggibonsi (SI) Tel. 0577 935891 Fax 0577 989279 - Cod. Fisc. e P.I. 01228880520
e- mail: info@geologicatoscana.eu - www.geologicatoscana.eu



Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DATE 16.02.2016 HOourR  9.10 PLACE  Sant'Alberto
Geologica Toscana -

OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #

GAUSS-BOAGA GAUSS-BOAGA

LATITUDE 4936438 LONGITUDE 2293599 ALTITUDE 1,0 m slm

STATION TY PE SENSORTY PE

PASI 16SG24-N SENSHE 3D - 4,5 Hz

STATION # SENSOR # DISK #

FILE NAME RAHVSRI .saf POINT #

GAIN 15000 SAMFL FREQ 500 Hz  |REC DURATION 27min 184sec Mot

WEATHER WIND none [ ] weak (Smis) [ ] medium D srong M Gf ang):

CONDITIONS RAIN  [@)] none D weak Dmedmm D strong M et (if any)

Temperature (approz): 8 Femarks

GROUND earth(gﬁgi ) I:Igravel D sand D rock D grass — (g::;“)
TYPE D asphalt Doement D concrete D paved D other
[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type

TRANSIENTS N E MNOCHROMATIC MNOISE SOURCES (factories, works, pumps, nivers...)
8|, g T @re  [yes. type
= MEAREY STRUCTURES m.pﬂlls.hmldings.hndg:s)
e e (description. height. distance) underground s ructures,
trucks 14; ag -
: hd Trees, Buildings Qualita della misura:
pedestrians .
e @ Durata: rispettata
OBSERVATIONS FREQUENCY v Stazionar_ieta 3 rispettata
1 comped i O ek Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR1

Peak frequency (Hz): 1.7 (+4.8)

Peak HVSR value: 0.9 (£0.2)

=== Criteria for a reliable H/V curve
#1. [f0>10/Lw]: 1.735 > 0.25 (OK)
#2. [nc > 200]: 5136 > 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, f0] | AH/V(f-) < A0/2]: yes (considering standard deviations), at frequency 0.5Hz (OK)
#2. [exists f+ in the range [{0, 4f0] | AH/V(f+) < A0/2]: yes (considering standard deviations), at frequency Hz (OK)
#3.[A0>2]: 0.9 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 4.758 > 0.174 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.229 < 1.78 (OK)
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DaTE 16.02.2016 Hour  10.10 PLACE  Savarna
Geologica Toscana - » 6 g
OPERATOR  progpezioni Geofisiche S.n.c. GPS TYPEand # - p | ‘
3. SS-] A GAUSS-BOAGA
LATITUDE 4932448 LONGITUDE 2290296 ALTITUCE 2,3 m slm 4 1 ﬂ == |
STATION TY PE SENSORTY PE \ g
PASI 165SG24-N SENSHE 3D - 4,5 Hz -
STATION # SENSOR.# DISK # 1 LT l.-.
—
| \ ‘ L e
- = = 4y 'r,‘_
FILE NAME RAHVSR2 .saf POINT # . : _
GAIN 15000 SAMFL FREQ 500 Hz  |REC DURATION 27 min 18,4 sec f:;ﬁ
WEATHER WIMD n none Du.veakfsws] Dmedium D srong M ment (f any):
CONDITIONS RAIN n none Dweak Dme:hum Dslrong Measurement (if any)
Temperature (approz) 8 Remarks

GROUND eanh(%:';d ) Dgravel D sand D rock D gras — (g::;‘“)
TYPE D asphalt Dcement D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY Dnone scattered Ddense Dother_ type

TRANSIENTS N E MNOCHROMATIC MOISE SOURCES (factories, works, pumps, nivers..)
8|, § T @ [yestype
E & MNEAREY STRUCTURES trees, polls. buildings. Imd.ges)
e ) (deseription. height. distance) underground s ructures,
trucks 14; ag -
: hd Trees, Buildings Qualita della misura:
pedestrians .
e @ Durata: rispettata
OBSERVATIONS FREQUENCY v Stazionar_ieta 3 rispettata
o comped tn e ek Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR2

Peak frequency (Hz): 20.0 (£7.9)

Peak HVSR value: 1.3 (£0.2)

=== Criteria for a reliable H/V curve
#1. [f0 > 10/Lw]: 19.994 > 0.25 (OK)
#2. [nc > 200]: 55184 > 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, f0] | AH/V(f-) < A0/2]: yes, at frequency 5.0Hz (OK)
#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)

#3.[A0>2]: 1.3 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = 0 = 5%]: (OK)

#5. [sigmaf < epsilon(f0)]: 7.858 > 1.000 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.155 < 1.58 (OK)
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DATE 16.02.2016 Hour  13.50 PLACE  Roncalceci
Geologica Toscana -
OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #
GAUSS-BOAGA GAUSS-BOAGA
LATITUDE 4914802 LONGITUDE 2290476 ALTITUDE 7,0 m slm
STATION TY PE SENSORTY PE
PASI 16SG24-N SENSHE 3D - 4,5 Hz
STATION # SENSOR # DISK #
FILE NAME RAHVSR3 .saf POINT #
GAIN 15000 SAMFL FREQ 500 Hz REC. DURATION 27 min 18,4 sec :“;mnm
WEATHER WIMD n none Dweak(in'u’s] Dmedium D srong M f any)
[E] M ent (if
CONDITIONS RAIN D none Dweak S| medium D strong (if any)
Temperature (approz) 8 Femarks

GROUND eanh(%:?hd ) l:lgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcement D concrete D paved D other
[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type

TRANSIENTS N E MNOCHROMATIC MOISE SOURCES (factories, works, pumps, nvers..)
8|, .g T @re  [yes. type
E & MNEAREY STRUCTURES trees, polls. hulldlngs.lmdg:s)
cars [ ) (deseription. height. distance) underground s rustures, ..
trucks 14; ag -
d Trees, Buildings Qualita della misura:
pedestrians | @
e @ Durata: rispettata
P—— — - Stazionar_ieté 3 rispettata
1 comped i O ek Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR3

Peak frequency (Hz): 0.3 (£4.5)

Peak HVSR value: 2.3 (£0.8)

=== Criteria for a reliable H/V curve
#1. [f0 > 10/Lw]: 0.266 > 0.25 (OK)
#2. [nc > 200]: 755 > 200 (OK)

#3. [10<0.5Hz; sigmaA(f) < 3 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, f0] | AH/V(f-) < A0/2]: yes (considering standard deviations), at frequency 0.2Hz (OK)
#2. [exists f+ in the range [{0, 4f0] | AH/V(f+) < A0/2]: yes, at frequency 0.6Hz (OK)

#3.[A0 > 2]: 2.3 >2 (OK)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 4.547 > 0.053 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.795 < 2.5 (OK)
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DaTE 16.02.2016 14.33 PLACE  Filetto
Geologica Toscana -
OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #
LATITUDE 4913379 LONGITUDE 2287036 ALTITUDE 9,5 m slm

STATION TY PE
PASI 16SG24-N

SENSOR.TY PE
SENSHE 3D - 4,5 Hz

STATION #

SENSOR.#

DISK #

FILE NAME RAHVSR4 .saf

POINT #

GAIN 15000 SAMFL FREQ 500 Hz

REC. DURATION 27 min 18,4 sec N

CONDITIONS

WEATHER | WIND  [@) none [Jweak (Smis) [Jmedium  [] stong

RAIN Dnone Dweak mechum

Temperature (approz) 8 Femarks

D strong  Measurement (if any)

GROUND eanh(%:';d ) l:lgravel D sand D rock
TYPE D asphalt Dcemem D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUND-SENSOR COUFLING [ _]no

[@]y=s. type Infissione

BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type

MONOCHROMATIC NOISE SCURCES (factories, works, pumps. nivers..)

[ yes. type

MEARBY STRUCTURES
(description. height. distance)

TRANSIENTS = g
¥ @
-} g | | detanee -
glE|E|E[E
cars [ ]
trucks e Trees
pedesirians | @
ather .

trees, polls. bukdings. bndges
underground stmctures,

OBSERVATIONS

FREQUENCY

(f compied in e fiekd)

HVSR4
Peak frequency (Hz): 1.2 (£3.7)

Peak HVSR value: 2.5 (£0.6)

=== Criteria for a reliable H/V curve

#1. [f0 > 10/Lw]: 1.204 > 0.25 (OK)

#2. [nc > 200]: 3515 > 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, f0] | AH/V(f-) < A0/2]: yes, at frequency 0.3Hz (OK)
#2. [exists f+ in the range [{0, 4f0] | AH/V(f+) < A0/2]: yes, at frequency 3.9Hz (OK)

#3.[A0>2]: 2.5 >2 (OK)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (OK)
#5. [sigmaf < epsilon(f0)]: 3.659 > 0.120 (NO)
#6. [sigmaA(f0) < theta(f0)]: 0.596 < 1.78 (OK)

Qualita della misura:

Durata: rispettata
Stazionarieta: rispettata
Isotropia: non rispettata

Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata

MISURA TIPO B1
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DATE 16.02.2016 HOUR  15.18 PLACE  San Pietro in Trento
Geologica Toscana -

OPERATOR  progpezioni Geofisiche S.n.c. GPS TYPEand #

GAUSS-BOAGA GAUSS-BOAGA

LATITUDE 4911481 LONGITUDE 2287491 ALTITUDE 9,7 m slm

STATION TY PE SENSORTY PE

PASI 16SG24-N SENSHE 3D - 4,5 Hz

STATION # SENSOR # DISK #

FILE NAME RAHVSRS .saf POINT #

GAIN 15000 SAMFL FREQ 500 Hz REC. DURATION 27 min 18,4 sec xﬁ

WEATHER WIMD n none Dweak(in'u’s] Dmedium D srong M ment (f any):

CONDITIONS RAIN D none Dweak me:hum D strong  Measumment (if any)

Temperature (approz) 9 Remarks

GROUND emh(E:';‘i ) Dgravel D sand D rock D grass — g::;“)
TYPE D asphalt Dcemmt D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY Dnone scattered Ddense Dother_ type

TRANSIENTS » E MNOCHROMATIC MOISE SOURCES (factories, works, pumps, nivers..)
8, .g T @l [dyes tpe
E MNEAREY STRUCTURES trees. polls. buldings. Imd,ges)
cars e (description. height. distance) underground s ructures,
trucks ag -
__|® Trees Qualita della misura:
pedesirians | @
S Durata: rispettata
OBSERVATIONS FREQUENCY v Stazionar_ieta 3 rispettata
[ compued in 06 ek Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR5

Peak frequency (Hz): 0.2 (£2.9)

Peak HVSR value: 1.1 (£0.4)

=== Criteria for a reliable H/V curve
#1. [f0>10/Lw]: 0.203 < 0.25 (NO)
#2. [nc > 200]: 585 > 200 (OK)

#3. [10<0.5Hz; sigmaA(f) < 3 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, f0] | AH/V(f-) < A0/2]: (NO)

#2. [exists f+ in the range [{0, 4f0] | AH/V(f+) < A0/2]: yes (considering standard deviations), at frequency Hz (OK)
#3.[A0>2]: 1.1 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 2.881 > 0.041 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.424 < 2.5 (OK)
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L !:';i-u_J:Ji-! EENENERENEE, JEF
DATE 16.02.2016 HouR  16.13 PLACE  San Pietro in Vincoli eessseNsusiisssa el ol
HERH T
Geologica Toscana - T
OPERATOR Prospezioni Geofisiche S.n.c. GPSTYPE and # T 1{_ :
GAUSS-BOAGA GAUSS-BOAGA -
LATITUDE 4909592 LONGITUDE 2292799 ALTITUDE 8,4 m slm
STATION TY PE SENSOR TY PE
PASI 16SG24-N SENSHE 3D - 4,5 Hz
STATION # SENSOR # DISK #
FILE NAME RAHVSR6 .saf POINT #
GAIN 15000 SAMFL FREQ 500 Hz  |REC DURATION 27 min 18,4 sec m
WEATHER WIMD n none Dweak(in'u’s] Dmedium D srong M f any)
S— RAIN D none [ weak mecimm D strong M ent (if any) '_
Temperature (approz) 8 Femarks |
GROUND eanh(%:?hd ) l:lgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcement D concrete D paved D other
[ dry soil wet soil Remarks
ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione
BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type
TRANSIENTS - E MNOCHROMATIC WOISE SOURCES (factories, works, pumps. fivess...)
g2 ‘g E‘ p| astance @o  [yes. type
= 2 NEARBY STRUCTURES / trees. polls. buildings. bridges)
cars e (description. height. distance) underground s ructures, .
trucks @ N .
- Trees Qualita della misura:
pedestrians .
ithy «
other e Durata: rispettata
P—— — - Stazionarieta: rispettata
i compied in e ek Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR6

Peak frequency (Hz): 20.0 (£9.0)

Peak HVSR value: 1.3 (£0.2)

=== Criteria for a reliable H/V curve
#1. [f0 > 10/Lw]: 19.994 > 0.25 (OK)
#2. [nc > 200]: 61582 > 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, f0] | AH/V(f-) < A0/2]: yes (considering standard deviations), at frequency 5.0Hz (OK)
#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)

#3.[A0>2]: 1.3 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 9.014 > 1.000 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.214 < 1.58 (OK)




Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

ahow data | | reset | show lecation || Tield notes
i HVSRE af.saf (84Hz) - Average Spectra
wlepét joptional) - decinte 10 ¢ = . : ]
pate v MW hiecumcy Py I i
[ iy |
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| s HV comwee gas it i) |
save - options2: picking HV curve
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(=]
o
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DATE 16.02.2016 HOUR 16.53 PLACE  Gambellara
Geologica Toscana -

OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #

GAUSS-BOAGA GAUSS-BOAGA

LATITUDE 4912498 LONGITUDE 2291694 ALTITUDE 7,0 m slm

STATION TY PE SENSORTY PE

PASI 16SG24-N SENSHE 3D - 4,5 Hz

STATION # SENSOR.# DISK #

FILE NAME RAHVSR7_.saf POINT #

GAIN 15000 SAMFL FREQ 500 Hz |REC DURATION 27 min 184 scc Iy

WEATHER WIMD n none Dweak(in'u’s] Dmedium D srong M ment (f any):

CONDITIONS RAIN D none Dweak mecimm D strong M ent (if any)

Temperature (approz) 8 Femarks

GROUND eanh(%:';d ) l:lgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcemem D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type

TRANSIENTS N E MNOCHROMATIC MNOISE SOURCES (factonies, works, pumps, nivers..)
8|, .g T @ [yestype
E & MNEAREY STRUCTURES trees. polls. buldings. Imdg:s)
cars e (description. height. distance) undderground s Tuctares,
trucks 1A4; ag -
: e Trees, Buildings Qualita della misura:
pedesirians | @
e @ Durata: rispettata
OBSERVATIONS FREQUENCY v Stazionar_ieta 3 rispettata
it comped in B fiekd) Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR?7

Peak frequency (Hz): 8.2 (£2.9)

Peak HVSR value: 1.0 (£0.1)

=== Criteria for a reliable H/V curve
#1. [f0>10/Lw]: 8.223 > 0.25 (OK)
#2. [nc > 200]: 24339 > 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, f0] | AH/V(f-) < A0/2]: (NO)

#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)

#3.[A0>2]: 1.0 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 2.904 > 0.411 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.083 < 1.58 (OK)
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DaTE 17.02.2016 Hour  8.10 rLacé  Ravenna Centro - Darsena
Geologica Toscana -
OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #
GAUSS-BOAGA GAUSS-BOAGA
LaTITUDE 4923006 LONGITUDE 2298895 ALTITUDE 0,5 m slm
STATION TY PE SENSORTY PE
PASI 16SG24-N SENSHE 3D - 4,5 Hz
STATION # SENSOR # DISK #
FILE NAME RAHVSRS .saf POINT #
GAIN 15000 SAMFL FREQ 500 Hz REC. DURATION 27 min 18,4 sec :“;mnm
WEATHER WIMD n none Dweak(in'u’s] Dmedium D srong M f any)
M ent (if
CONDITIONS RAIN  [@)] none Dweak Dmedmm D strong (if any)
Temperature (approz) 6 Femarks

GROUND eanh(%:?hd ) l:lgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcement D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [ ]scattered [@]dense [Jother, type

TRANSIENTS N E MNOCHROMATIC MOISE SOURCES (factories, works, pumps, nvers..)
8|, .g T @ [yestype
E & MNEAREY STRUCTURES trees. polls. buldings. Imdg:s)
cars e (deseription. height. distance) underground s rustures, ..
trucks 14; ag -
: hd Trees, Buildings Qualita della misura:
pedestrians .
e @ Durata: rispettata
P—— — - Stazionar_ieté:_ rispettata
1 comped i O ek Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSRS8

Peak frequency (Hz): 1.9 (+4.5)

Peak HVSR value: 1.0 (£0.1)

=== Criteria for a reliable H/V curve
#1. [f0 > 10/Lw]: 1.907 > 0.25 (OK)
#2. [nc > 200]: 4959 > 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, f0] | AH/V(f-) < A0/2]: yes (considering standard deviations), at frequency 0.5Hz (OK)
#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)

#3.[A0>2]: 1.0 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 4.457 > 0.191 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.100 < 1.78 (OK)
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data | | reset | show lecation || Tield notes
i _ HVSRE af saf (84Hz) - Average Spectra
‘slepét {optional) - decimate 10 = T T 3
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wteped - directivity anabysis

frequencies tohighiht | 05 20 50100 F2 | compute. 18:1'26 ) . . . o . . . . . oo ®
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save ik show 30 motion |
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save- option®l; save HVSR as HVSRE af.saf - HVSR (window length: 40s)
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DATE 17.02.2016 Hour  9.01 PLACE  Zona Industriale Portuale
Geologica Toscana -
OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #
GAUSS-BOAGA GAUSS-BOAGA
LATITUDE 4925403 LonGiTune 2301715 ALTITUDE 0,7 m slm
STATION TY PE SENSOR.TY PE
PASI 16SG24-N SENSHE 3D - 4,5 Hz
STATION # SENSOR.# DISK #
FILE NAME RAHVSRY _.saf POINT #
. Tnirnes

GAIN 15000 SAMFL FREQ 500 Hz  |REC DURATION 27min I84sec _ o
WEATHER WIMD D none weak(Sn'L."s] Dmedium D srong M ment (f any):

RAIN none weak edium stro Measurement (if an
CONDITIONS @] »e [ [ees [ stons &

Temperature (approz) 6 Femarks

GROUND eanh(%:';d ) l:lgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcemem D concrete D paved D other
[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [ ]scattered [@]dense [Jother, type

MONOCHROMATIC NOISE SOURCES (factories, works, pumps, nivers...)
TRANSIENTS E # : :
8| ‘g g E et oo [@yes. ype Factories
E & MNEAREY STRUCTURES trees. polls. buldings. Imd,ges)
cars e (description. height. distance) undderground s Tuctares,
trucks 1A4; g X -
- ® Trees, Buildings Qualita della misura:
pedestrians | @
= hd Durata: rispettata
OBSERVATIONS FREQUENCY v Stazionar_ieta 3 rispettata
U compued i e ek Isotropia: rispettata
Assenza di disturbi: non rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR9

Peak frequency (Hz): 9.2 (£2.9)

Peak HVSR value: 1.7 (£0.2)

=== Criteria for a reliable H/V curve
#1. [f0 > 10/Lw]: 9.208 > 0.25 (OK)
#2. [nc > 200]: 28728 > 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, f0] | AH/V(f-) < A0/2]: yes, at frequency 2.3Hz (OK)
#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: yes, at frequency 18.8Hz (OK)
#3.[A0>2]: 1.7 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (OK)

#5. [sigmaf < epsilon(f0)]: 2.937 > 0.460 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.193 < 1.58 (OK)




Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

ahow data | | reset | show lecation || Tield notes
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DATE 17.02.2016 HOUR  9.45 PLACE  Punta Marina Terme
Geologica Toscana -
OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #
GAUSS-BOAGA GAUSS-BOAGA
LATITUDE 4924683 LONGITUDE 2304165 ALTITUDE 1,8 m slm
STATION TY PE SENSORTYPE
PASI 16SG24-N SENSHE 3D - 4,5 Hz
STATION # SENSOR.# DISK #
FILE NAME RAHVSRI10 .saf POINT #
GAIN 15000 SAMFL FREQ 500 Hz REC. DURATION 27 min 18,4 sec :“;mﬂsnm
WEATHER WIND none [ ] weak (Smis) [ ] medium D srong M f any):
CONDITIONS RAIN  [@)] none D weak Dmedmm D strong M et (if any)
Temperature (approz) 6 Femarks
GROUND earth Cibard l:lgravel D sand D rock D grass — Dstert
@soft Otall

TYPE D asphalt Dcement D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [ ]scattered [@]dense [Jother, type

MONOCEROMATIC MOISE SOURCES (factories, works, Lnvers..)
TRANSIENTS = E - actories, works, pumps, fivers
5z -g B 5| asame @le  [yes type
= MEARBY STRUCTURES 4 trees. polls. buildings. bridges.

G e (description. height. distance) underground s ructues, ..

i d Trees, Buildings

pedestrians | @

other e

OBSERVATIONS FREQUENCY:

(f compuated Ln the fleks)

HVSR10
Peak frequency (Hz): 20.0 (£7.5)

Peak HVSR value: 1.3 (£0.1)

=== Criteria for a reliable H/V curve
#1. [f0 > 10/Lw]: 19.994 > 0.25 (OK)
#2. [nc > 200]: 56783 > 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, f0] | AH/V(f-) < A0/2]: (NO)

#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)
#3.[A0>2]: 1.3 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 7.496 > 1.000 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.101 < 1.58 (OK)

Qualita della misura:

Durata: rispettata
Stazionarieta: rispettata
Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata

MISURA TIPO A2




Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

ahow deta | | reset | show lecation || Tield notes
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save- option; save HWSR as il is
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

HVSR11

DATE 17.02.2016 HOUR  10.46

FLACE  Porto Fuori

Geologica Toscana -
OPERATOR Prospezioni Geofisiche S.n.c.

GPS TYPE and #

GAUSS-BOAGA GAUSS-BOAGA

LATITUDE 4920763 LONGITUDE 2300963 ALTITUDE 0,7 m slm
STATION TY PE SENSORTY PE

PASI 16SG24-N SENSHE 3D - 4,5 Hz

STATION # SENSOR # DISK #

FILE NAME RAHVSRI1 .saf POINT #

GAIN 15000 SAMFL FREQ 500 Hz

. . Tirutes
REC. DURATION 27 min 18,4 sec 5

wEaTHER | WIND  |@) none [[] weak (Sm/s) [[] medium
RAIN  |@)] none |:|weak Dmedulm

Temperature (approz) 7 Femarks

CONDITIONS

D stong M f any):
Dsimng M ent (if any)

GROUND eanh(%:?hd ) l:lgravel D sand
TYPE D asphalt Dcement D concrete D paved

D rock D grass — (g ::;“)
D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [ ]scattered [@]dense [Jother, type

MOMOCHROMATIC NOISE SOURCES (factories, works, pumps. .
TRANSIENTS = E - setones.wa eE
r .g T @l [yes tpe
— MNEAREY STRUCTURES trees, polls. buildings. bridges.

cars e (description. height. distance) underground s ruptures, ..

i d Trees, Buildings

pedestrians | @

ather .
OBSERVATIONS FREQUENCY Hz

(f compied in e fiekd)
HVSR11

Peak frequency (Hz): 13.4 (£2.8)

Peak HVSR value: 1.1 (£0.1)

=== Criteria for a reliable H/V curve
#1. [f0> 10/Lw]: 13.428 > 0.25 (OK)
#2. [nc > 200]: 36525 > 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, f0] | AH/V(f-) < A0/2]: yes, at frequency 3.4Hz (OK)

#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)

#3.[A0>2]: 1.1 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)
#5. [sigmaf < epsilon(f0)]: 2.761 > 0.671 (NO)
#6. [sigmaA(f0) < theta(f0)]: 0.081 < 1.58 (OK)

Qualita della misura:

Durata: rispettata
Stazionarieta: rispettata
Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata

MISURA TIPO A2
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DATE 17.02.2016 Hour 11.38 PLACE  San Bartolo
Geologica Toscana -

OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #

GAUSS-BOAGA GAUSS-BOAGA

LATITUDE 4916101 LONGITUDE 2295303 ALTITUDE 5,6 m slm

STATION TY PE SENSORTY PE

PASI 16SG24-N SENSHE 3D - 4,5 Hz

STATION # SENSOR # DISK #

FILE NAME RAHVSRI12 .saf POINT #

GAIN 15000 SAMFL FREQ 500 Hz REC. DURATION 27 min 18,4 sec :.’cf,mﬁ

WEATHER WIMD D none weak(Sn'L."s] Dmedium D srong M ment (f any):

CONDITIONS RAIN n none D waake Dmedulm D strong  Measumment (if any)

Temperature (approz) 7 Femarks

GROUND eanh(%:';d ) l:lgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcemem D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type

TRANSIENTS » E MNOCHROMATIC MOISE SOURCES (factories, works, pumps, nvers..)
1R g 5| g awumer @l [dyes tpe
E & MEAREBY STRUCTURES trees. polls. buldings. Imd,ges)
cars e (description. height. distance) undderground s Tuctares,
mcks g X -
, ° Trees Qualita della misura:
pedesirians | @
= hd Durata: rispettata
OBSERVATIONS FREQUENCY v Stazionar_ieta:_ rispettata
U compued i e ek Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR12

Peak frequency (Hz): 1.0 (£7.2)

Peak HVSR value: 1.4 (£0.3)

=== Criteria for a reliable H/V curve
#1. [f0 > 10/Lw]: 1.047 > 0.25 (OK)
#2. [nc > 200]: 2849 > 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, f0] | AH/V(f-) < A0/2]: yes (considering standard deviations), at frequency 0.3Hz (OK)
#2. [exists f+ in the range [{0, 4f0] | AH/V(f+) < A0/2]: yes, at frequency 2.0Hz (OK)

#3.[A0>2]: 1.4 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 7.178 > 0.105 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.345 < 1.78 (OK)
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

A
L. B
DATE 17.02.2016 HOUR  12.23 PLACE  Fosso Ghiaia b
Geologica Toscana -
OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #
GAUSS-BOAGA GAUSS-BOAGA
LATITUDE 4915226 LONGITUDE 2301387 ALTITUDE 1,6 m slm
STATION TY PE SENSORTY PE
PASI 16SG24-N SENSHE 3D - 4,5 Hz
STATION # SENSOR # DISK #
FILE NAME RAHVSRI13 .saf POINT #
GAIN 15000 SAMFL FREQ 500 Hz |REC DURATION 27 min 184 scc Iy
WEATHER WIND n noneg Dweak(in'u’s] Dmedium D srong M ment (f any):
RAIN none weak edium stro Measureroent (if ar
CONDITIONS ] ore [ et [ strons »
Temperature (approz) _7  Remars

GROUND eanh(%:';d ) Dgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcemmt D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type

TRANSIENTS N E MNOCHROMATIC MOISE SOURCES (factories, works, pumps, nivers..)
8|, .g T @ [yestype
E & MNEAREY STRUCTURES trees, polls. buildings. Imd,ges)
cars e (description. height. distance) undderground s Tuctares,
trucks A4; ag .
: hd Buildings Qualita della misura:
pedestrians .
e @ Durata: rispettata
OBSERVATIONS FREQUENCY v Stazionar_ieta 3 rispettata
1 comped i O ek Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR13

Peak frequency (Hz): 0.7 (x1.3)

Peak HVSR value: 0.8 (£0.1)

=== Criteria for a reliable H/V curve
#1. [f0> 10/Lw]: 0.735 > 0.25 (OK)
#2. [nc > 200]: 1734 > 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, f0] | AH/V(f-) < A0/2]: (NO)

#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)

#3.[A0>2]: 0.8 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 1.265 > 0.110 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.097 <2 (OK)
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DATE 17.02.2016 HOUR  13.18 PLACE  Lido di Classe
Geologica Toscana -
OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #
GAUSS-BOAGA GAUSS-BOAGA
LATITUDE 4911744 LONGITUDE 2307480 ALTITUDE 1,0 m slm
STATION TY PE SENSORTY PE
PASI 16SG24-N SENSHE 3D - 4,5 Hz
STATION # SENSOR # DISK #
FILE NAME RAHVSRI14 .saf POINT #
GAIN 15000 SAMFL FREQ 500 Hz REC. DURATION 27 min 18,4 sec ?’mnm
WEATHER WIMD n none Dweak(in'u’s] Dmedium D srong M ment (f any):
M ent (if
CONDITIONS RAIN  [@)] none Dweak Dmedmm D strong (if any)
Temperature (approz) 8 Femarks

GROUND eanh(%:';d ) l:lgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcemem D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type

TRANSIENTS N E MNOCHROMATIC MNOISE SOURCES (factonies, works, pumps, nivers..)
8|, .g T @ [yestype
E & MNEAREY STRUCTURES trees. polls. buldings. Imdg:s)
cars e (description. height. distance) undderground s Tuctares,
trucks 1A4; ag -
: e Trees, Buildings Qualita della misura:
pedesirians | @
e @ Durata: rispettata
OBSERVATIONS FREQUENCY v Stazionar_ieta 3 rispettata
it comped in B fiekd) Isotropia: rispettata
Assenza di disturbi: rispettata
Plausibilita fisica: rispettata
Robustezza statistica: rispettata
HVSR14

Peak frequency (Hz): 0.7 (x0.8)

Peak HVSR value: 0.8 (£0.1)

=== Criteria for a reliable H/V curve
#1. [f0>10/Lw]: 0.719 > 0.25 (OK)
#2. [nc > 200]: 1582 > 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, f0] | AH/V(f-) < A0/2]: yes (considering standard deviations), at frequency 0.2Hz (OK)
#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)

#3.[A0>2]: 0.8 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 0.839 > 0.108 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.134 <2 (OK)
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Geologica Toscana - PROSPEZIONI GEOFISICHE s.n.c.

DAaTE 17.02.2016 Hour  14.20 PLACE  Ravenna Centro
Geologica Toscana -

OPERATOR Prospezioni Geofisiche S.n.c. GPS TYPEand #

GAUSS-BOAGA GAUSS-BOAGA

LATITUDE 4922954 LONGITUDE 2295638 ALTITUDE 1,8 m slm

STATION TY PE SENSOR TY PE

PASI 16SG24-N SENSHE 3D - 4,5 Hz

STATION # SENSOR # DISK #

FILE NAME RAHVSRI5 .saf POINT #

GAIN 15000 SAMFL FREQ 500 Hz |REC DURATION 27 min 184 scc Iy

WEATHER WIMD n none Dweak(in'u’s] Dmedium D srong M ment (f any):
RAIN none | weak edium stro Measurerrent (if an

CONDITIONS [ rer [ees [ stons &
Temperature (approz) 8 Femarks

GROUND eanh(%:';d ) l:lgravel D sand D rock D grass — (S::;“)
TYPE D asphalt Dcemem D concrete D paved D other

[ dry soil wet soil Remarks

ARTIFICIAL GROUNDSENSOR COUPLING [ Jno  [@]yes. type Infissione

BUILDING DENSITY [ Juone [@]scattared [Jdense [Jother, type

TRANSIENTS ™ E MNOCHROMATIC MOISE SOURCES (factories, works, pumps, nvers..)
1o {1 e | B Do

= MNEAREY STRUCTURES trees, polls. buildings. bridges. =2 - .
cars e (deseription. height. distance) m:?miuﬂ?mr?;es, ELBCS) Quallta della misura:
ks ® Trees .
pedestrians | @ D.Ul'ata-. r‘lspgttata
pre ® Stazionarieta: rispettata

Isotropia: rispettata

OBSERVATIONS FREQUENCY Hz Assenza di disturbi: rispettata
S Plausibilita fisica: rispettata
Robustezza statistica: rispettata

MISURA TIPO A2

HVSR15
Peak frequency (Hz): 20.0 (£6.3)

Peak HVSR value: 0.9 (£0.1)

=== Criteria for a reliable H/V curve
#1. [f0 > 10/Lw]: 19.994 > 0.25 (OK)
#2. [nc > 200]: 62382 > 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, f0] | AH/V(f-) < A0/2]: (NO)

#2. [exists f+ in the range [f0, 4f0] | AH/V(f+) < A0/2]: (NO)

#3. [A0>2]: 0.9 <2 (NO)

#4. [fpeak[ Ah/v(f) £ sigmaA(f)] = f0 + 5%]: (NO)

#5. [sigmaf < epsilon(f0)]: 6.342 > 1.000 (NO)

#6. [sigmaA(f0) < theta(f0)]: 0.128 < 1.58 (OK)
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ACQUISIZIONE ESAC
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SISMOGRAMMI, SPETTRO DI VELOCITA' E CURVA DI DISPERIONE EFFETTIVA DA ESAC
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Approximate values for Vp and Poisson
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ACQUISIZIONE ESAC

used traces channel map distances between pairs of receivers
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Seismic/Dynamic Shear modulus (MPa) (approximate values): 66 49 42 130 145

Analysis: Rayleigh Waves

Approximate values for Vp and Poisson
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Vs30 (m/s): 231
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ACQUISIZIONE ESAC

used traces channel map distances between pairs of receivers
! Py ! ! ! 60 1 ! ! ! ! A
g ! 1 5 5 s s s s Y
: Number of considered channels: 10 .
e e e R
= ? | e e BOJ
R T R
! ! ! ! ! : : : T
L (i R P v 3 ; ; Py
' 4 | i i S T S
: | i i E i : : o i
Bl | S & hoE L r LT T T SRR SR | w [ H
£ £ x g ‘ - P -
E > | . : | | § 1 s = ; ;
> ; ; 1 s s B W o o DA S N T
H H | H H o ! ! ' : :
E 20 - boooeennees & T SIS 4 c oo
5 : 1 5 5 S e
: : : : : = : : : : :
® s i e @ 50 L o : i
: ; : : T [ & R Vo [ 7
10 R i - ' ' s
A | : : s e
L e | | voloa®
e M k. .. s ST
-10 0 10 20 30 & :
X (m) . i
@ channels 0 ; : : : :
¥ removed channel(s) 0 10 20 30 40 50 60
channels station distances (m)

Stendimento ESAC SPETTRO DI VELOCITA"' ESAC E CURVA DI DISPERSIONE EFFETTIVA
-- . x (mj: 0000000025 914 —— welocity spectrum—— FK parameter:

first dataset raesacds! DAT 1024 | wavenumbers

y (m): 5747 37282013 72 0 0 0 0] sampling: 6 ms min freq. | 25 | maxfreq. | §
channels minvel. | 70 max vel. | g00 10 | window length (s}
to remove [410]

show/update channel map show radius distribution —— ESAC parameters

4% v |spectral smootfing 10| window lenath s}

channel map

T T T T T T n
? ? ‘ E E 5 : ESAC velocity spectrum
: : Mumber of considered channels: 10 : o ESAC dispersion curve
B0 ............. L [REEETRTRI. .............. ............. ............. b o FK dispersion curve

- 400
w
_ £
s z
- £ 350
2
]
El
% 3009
2]
: =
: =
:. 250
0k S S SO PSPPI 4

o)
=

% (m)
uploaded traces

Xe

removed trace(s) 3 35 4 45 5 55
frequency (Hz)
hold on
verbnse

resample to 6ms (166.666Hz) [shuw data ] [ clean data Hsave data & genmetry] ’ gleog ] ’ ESieEpec ] ’ pochzeithesaved sportunn ] ’ pioad OC ] [C] -k analysis

GEOLOGICA TOSCANA
Prospezioni Geofisiche s.n.c.

RISULTANZE DELL'ANALISI SISMICA CONGIUNTA MASW - ESAC 04
SAN PIETRO IN VINCOLI
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Analysis: Rayleigh Waves

Approximate values for Vp and Poisson
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ACQUISIZIONE ESAC
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vV, vertical profile

0 '“ T I I T I
: 5 i : : || e— Bast model
m— M ean model

10

20

30

depth (m)

B+t e
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ol

Mean model
Vs (m/s): 79, 223, 120, 206, 222, 306, 374
Thickness (m): 1.0, 2.5,1.1, 8.1, 23.4,17.9, 6.0

Density (gr/cm3) (approximate values): 1.61 1.92 1.69 1.86 1.83 1.91 1.97
Seismic/Dynamic Shear modulus (MPa) (approximate values): 10 95 24 79 90 179 276

Analysis: Rayleigh Waves

Approximate values for Vp and Poisson

Vp (m/s): 157 565 223 449 391 556 707
Poisson: 0.33 0.41 0.30 0.37 0.26 0.28 0.31

Vs30 (m/s): 200
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ACQUISIZIONE ESAC

used traces channel map distances between pairs of receivers
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FK parameters
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i 5 1024 | wavenumbers
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SISMOGRAMMI, SPETTRO DI VELOCITA" E CURVA DI DISPERIONE EFFETTIVA DA ESAC

— #1: data uploading & pr

dataset ZVFmasWE sy

minimurm offset 5 m
geophone spacing: 2.5 m

sampling: 0.25ms [4000Hz) - 4096 samples
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cancel
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— #2:velocity spectrum, modelling & picking (MA SW, ESAC & ReMi lyses)

handiing the spectra —
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mode separation

dispersion curves - model: HVSR13_odel.mod
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- 150 2 0.348 1 upload mod. synthetics —
(2]
180
e LA
185 286 0.345 3 7] shows 06
hows
190 230 0382 10 show W &R
general setting 220 275 0.295 20 just overlap
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[C] HAv (body waves) reporting ——————
- 0 0 0.15 0 reportDC
HIV (surface waves) 0 015 40 | max depth
0 " report S5

visualize curves —

— picking —;

auto picking

dispersion curves—

fundamental o

to select the last
point of the
‘considered mode
ciick: the right button

Save picking

picking, aswb.cdp

cance! picking|

Joint DC-HV inw.

www.winmasw.com
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considered models

dataset: ZVFmaswE.sgy

dispersion curve; picking, aswé.cdp
V530 (best model): 246 m/s
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V, vertical profile
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ol

Mean model
Vs (m/s): 173, 239, 230, 259, 238, 266
Thickness (m): 1.1, 2.9, 3.1, 11.4,29.1, 2.4

Density (gr/cm3) (approximate values): 1.80 1.90 1.89 1.96 1.86 1.89
Seismic/Dynamic Shear modulus (MPa) (approximate values): 54 109 100 132 105 134

Analysis: Rayleigh Waves

Approximate values for Vp and Poisson
Vp (m/s): 353 538 511 682 442 518
Poisson: 0.34 0.38 0.37 0.42 0.30 0.32

Vs30 (m/s): 241
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ACQUISIZIONE ESAC

used traces channel map distances between pairs of receivers
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SISMOGRAMMI,
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— #1:dataup ing & pr 9 — #2:velocity spectrum, modelling & picking (MA SW, ESAC & ReMi lyses)
dataset ZVF_aswr.soy MASW: compute velocity spactrum handling the spectra —
m explore spectrum
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to select the last
point of the
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ciick: the right button
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picking, aswT.cdp

cance! picking|

Joint DC-HV inw.
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Stendimento MASW
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vV, vertical profile
0 T T T I
‘ 5 ‘ || e Best model
m— M ean model
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depth (m)

60

1560 200 260 300 350

Mean model
Vs (m/s): 159, 165, 253, 264, 256, 262, 132, 300, 236, 310
Thickness (m): 7.1,5.4,6.5,4.6,7.0,6.0,7.2,6.1,5.1,5

Density (gr/cm3) (approximate values): 1.91 1.82 1.891.92 1.91 1.87 1.73 1.88 1.83 1.90
Seismic/Dynamic Shear modulus (MPa) (approximate values): 48 50 121 134 125 129 30 169 102 182

Analysis: Rayleigh Waves

Approximate values for Vp and Poisson

Vp (m/s): 545 386 508 567 561 477 258 494 389 523
Poisson: 0.450.390.340.36 0.37 0.28 0.32 0.21 0.21 0.23

Vs30 (m/s): 206
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ACQUISIZIONE ESAC

used traces channel map distances between pairs of receivers
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vV, vertical profile
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depth (m)
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Vs (m/s)

Mean model
Vs (m/s): 172, 225, 169, 267, 220, 295, 260, 358, 368, 333
Thickness (m): 4.3, 5.0, 6.0, 6.4, 6.5,6.2,6.4,5.8,6.3,7.1

Density (gr/cm3) (approximate values): 1.97 1.93 1.82 1.94 1.851.91 1.89 1.93 1.94 1.90
Seismic/Dynamic Shear modulus (MPa) (approximate values): 58 97 52 138 90 167 128 248 263 211

Analysis: Rayleigh Waves

Approximate values for Vp and Poisson

Vp (m/s): 694 587 379 618 433 562 509 603 629 532
Poisson: 0.47 0.41 0.38 0.390.33 0.31 0.32 0.23 0.24 0.18

Vs30 (m/s): 211
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ACQUISIZIONE ESAC

used traces channel map distances between pairs of receivers
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Stendimento ESAC
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SISMOGRAMMI,

SPETTRO DI VELOCITA' E CURVA DI DISPERIONE EFFETTIVA DA ESAC
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INVERSIONE

CONGIUNTA MASW - ESAC E PROFILO DI VELOCITA'
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PROFILO DI VELOCITA' MASW - ESAC 09

vV, vertical profile
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m— M ean model

10 b

E
£ 30F .
Q.
0
e
| | I | | |
150 200 250 300 350 400
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Mean model

Vs (m/s): 152, 168, 232, 286, 257, 369, 271, 409, 418, 369
Thickness (m): 3.9, 4.0,5.9, 6.2, 6.6, 6.4, 6.6, 6.3,5.9, 8.2

Density (gr/cm3) (approximate values): 1.85 1.78 1.88 1.96 1.92 1.97 1.92 1.95 1.96 1.93
Seismic/Dynamic Shear modulus (MPa) (approximate values): 43 50 101 160 127 269 141 327 343 262

Analysis: Rayleigh Waves

Approximate values for Vp and Poisson

Vp (m/s): 431317 493 677 579 719 577 658 693 589
Poisson: 0.43 0.300.36 0.390.38 0.32 0.36 0.190.21 0.18

Vs30 (m/s): 228
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ACQUISIZIONE ESAC

used traces channel map distances between pairs of receivers
’ T T R T T T T T g
2r B INumber of Icunsideredl channels: I12 b
' ' ' ' 50, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - —
41 B L]
* y
T . i i : : : .
e | | R et Y S S
8r 7 : : : : E | : : F i :
: : ® : : e ;
= = i E T ERREEERERERRE | 2 ! ' ) ' '
E 10} - E 0 ® : : 2 : : : : :
E > ' ' o] i : R : :
= ! ! B 30 proneeeeee e , i S n
E 12 =% = : : o -
= : : c : N : :
B A BE 20 e e ; $ | e . .
' ' ' ™ ' ' ' ' '
141 7 : : : ] : o : : :
: ! ! /)] S brennaes .’ Bl SR T LR B
o i | I
i ) y ] e PO S i
181 B . 10 f----- j’,,,i _________ a
L i R R i g i
20+ ] - | | | | | ! !
] 10 0 10 20 30 O ; ; ; ;
x{m 0 i i i i i
0 2 4 6 B 10 12 0 10 20 30 40 50 60
channels station distances (m)

Stendimento ESAC SPETTRO DI VELOCITA" ESAC E CURVA DI DISPERSIONE EFFETTIVA
f‘ T ! x (m): 00000 O0D0O25 914 ————— welocity spectum——— FK parameter

first dataset raesact O#1.DAT 1024 | wavenumbers

y (m): 5747 37282013 72 0 0 0 0] sampling: 6 ms min freq. | 25 | maxfreq. | §
channels minvel. | 70 max vel. | g00 10 | window length (s}
to remove JRIERED

.\..'&usw !.wnnnmu
CIRCOLD IPPICO MANZOHE

m.....:.mﬁn FELIGE LI ] | ! » show/update channel map show radius distribution ——— ESAC parameters

4%, - spectral smoothing

10 | window length (s}

channel map
T T T T T T T
' ' o § § § § ESAC velocity spectrum
: : Mumber of considered channels: 12 : & ESAC dispersion curve
50_ ......... ............. .............. .............. .............. _ [a] FKdISpeI’SIOf‘I CUNE

P S S SRR SRR S
: - 400
: ]

- : : : : : : : £
) S o SR S — 1 E
- ® g

3
2 300
o)
=
-9

[ul
(a5}
[

=]
T
1
(]
=
[}

1 1
% (m)
3 3.8 4 4.5 g 8.5
uploaded traces
[ © w | frequency (Hz)
hold on
verbose
resample to 6ms (166.666Hz) [shuw data ] [ clean data Hsave data & genmetry] ’ clear ] ’ save spectrum ] ’ analyze the saved spectrum ] ’ upload DC ] [C] -k analysis

GEOLOGICA TOSCANA
Prospezioni Geofisiche s.n.c. RISULTANZE DELL'ANALISI SISMICA CONGIUNTA MASW - ESAC 10

MARINA DI RAVENNA




SISMOGRAMMI, SPETTRO DI VELOCITA' E CURVA DI DISPERIONE EFFETTIVA DA ESAC
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Stendimento MASW
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INVERSIONE CONGIUNTA MASW - ESAC E PROFILO DI VELOCITA'
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vV, vertical profile
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Mean model
Vs (m/s): 168, 123, 195, 286, 229, 296, 348, 321, 323, 563
Thickness (m): 6.0,6.4,5.4,5.8,5.4,5.4,5.4,5.4,5.3,9.5

Density (gr/cm3) (approximate values): 1.79 1.77 1.83 1.93 1.90 1.92 1.94 1.92 1.92 2.03
Seismic/Dynamic Shear modulus (MPa) (approximate values): 50 27 70 158 100 168 235 198 201 645

Analysis: Rayleigh Waves

Approximate values for Vp and Poisson

Vp (m/s): 330 311 393 604 535 579 637 579 581 921
Poisson: 0.33 0.41 0.34 0.36 0.39 0.32 0.29 0.28 0.28 0.20

Vs30 (m/s): 184
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