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ALLEGATO 3

Prove Geofisiche
Parte 1: PROVE SISMICHE ATTIVE MASW

Parte 2: PROVE SISMICHE PASSIVE HVSR
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Siglain Tav. 6

o
N
%
£
IGTO Scuole Medie
Piano di Lottizzazione
1GT1 PECla
IGT2 Via XXV 04/

IGT3 Via Martin Luther King

IGT4 Via Donizzetti
IGT5 Via Mazzini
IGT6é = AT1,traS.P.211eS.P.215
IGT7 AT 3, via Dante
AT 4, via E. De Amicis -
16T8 S.P.215
IGT9 Via Leopardi n. 16
IGT10 Via Luigi Galvani n.5
IGT11  Via dell'Industria 3/A-3/B
IGT12 P.zza Matteotti
IGT13 via Galileo Galilei n. 15
IGT14 via Galileo Galilei
IGT15 via Galvani 3
presso stabilimento Salchi
e {3 Metalcoat
IGT17 via Verdi
IGT18 via Leopardi
IGT19 Via Meucci 1
IGT20 via Primo Villa 10
1GT21 via F. Turati
1GT22 via Galileo Galilein. 13
IGT23 via Aldo Moro AT1
1GT24 via Turati
IGT25 via Caravaggio n. 24
1GT26 via E. Fermin. 1
IGT27 presso stabilimento Salchi
Metalcoat
1GT28 via E. Fermin.1

Geoinvest s.r.l.
Geoinvest s.r.l.

Studio Geologico Tecnico
Lecchese
Geoplanet Studio
Geologico
Dott. Geol. Riccardo
Cortiana
Studio Geoplan
Fusina s.r.l.
Studio Geoplan

GeoArbor studio

Geotecno srl
IPOGEO Studio Geologico
GEO GROUP ss.r.l.
Dott. Ing. Cristiano
Tomasi
FAPA engineering srl
IDROTECNA
GEOPLAN s.r.l.

GEO GROUP S.R.L.

Dott. Geol. Gianbattista
Fidanza
IDROTECNA
GEOCONSULT
Geotecno srl
STUDIO GEOLOGICO
BALLABIO
Geotest s.r.l.
Fusina srl
ERA, Geol. Umberto
Locati
Dott. Geol. Alessandro
Ratazzi
Dott. Geol. Alessandro
Ratazzi

GEOGROUP

Dott. Geol. Alessandro
Ratazzi

02/1986
02/2000

01/2005
03/2005

12/2001

01/2003
04/2013
09/2013

01/2022
03/2019

05/2019
05/2020

07/2020
07/2020

07/2020

11/2020

05/2020
01/2022
02/2011

12/2021
02/2019
12/2021
03/2022
01/2022
07/2021

09/2021

B1-B2

B3

B4

HV1
B5, HV2-HV3

B6, HV4

B7
B8

HV5

B9-B10, HV6-HV11
B11

HV12

B12, HV13-HV14
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Parte 1
PROVE SISMICHE ATTIVE - MASW
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Prova Masw - B3
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Prova Masw - B5
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Prova Masw - B7
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Prova Masw — B9
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Prova Masw - B11
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Parte 2
PROVE SISMICHE PASSIVE - HVSR
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Prova HVSR — HV1

Rapporto spettrale H'V
Dt »fepilogaiivi:
Frequeza massana 1500 Hz
Frequenza mammx 0.5 Hx

Pawo fiequeze’ 0.1% Hx

Tigo lisciaeeo: Trimpolase progomonuake
Pescequnuale di s tnenso 1000 %

Tipo i soamma Arenionade: Media anmenc

Razxivan

Frequean del pueco del npporo HV: 7335 Hz =0 2 H:

Grat L HY
G N e
e = SR S

Rappecio sperale HY ¢ w00 imervalio di fidocaa
Ferylicke SESIME
Verifica Esie

A =104, Ok

HoAf) » 200 Ok

ERTIE IS T 8 LN A R N A R

M <y e 08 AL fut frie o0 Ok

3¢ € A | Aea i e 4a2 ok

gy < 61%) Ok

Modello stratigrafico

D yiepliepasi.

Nuznero strati. 5

Frequenza del pucco dellelitticns. 1475 Hr

Vakee & duadanoesto 024

Valore Viseqp 303 4% ms

Dot il sppratn.

Smara  Pvofondiea fm| Spessere fm| PesopevUmiea  Ceoff di Voloewa onde
Op:d. Polrsenn @i taglhio [m's]
LS

1 [ o 0.3 253
2 i T 0.37 200
3 2 9 0.3 400
4 5 1042 20 0.5 736
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Prova HVSR — HV2

HV TIVE HISTCRY

AN TN s
BURAGO DI MOLGORA,. HV 1
Irsyumert:  TE3-080301-17
Data lormat: 32 byta
Fdl scale V] 51
Stan recording. 2600620 11:32:17 Endsecondng. 260620 115217
Channo! labois: NORTH SOUTH; EAST WEST; UP DOWIN
GFS aata nct avallatin
Tich ket On@0nr Analyad BES Aok (Manudl wicow S68cson|
Somping rat. 128 M2
Wirdow 22¢: 20 &
Smootung type; Trianguar window
Smootung: 107%
HORIZONTAL TO VERTICAL SPECTRAL RATIO
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Prova HVSR — HV3

BURAGO DI MOLGORA, HV2

Instrument:  TE3-03030117

Data formas: 32 byse

Full scale [m¥]: 51

Stan recording: 2600620 12.01:43 End raconding: 260620 1221 43
Channel abols: NOHRTH SOUTH, EAST WEST. ¢ DOWN

GPS data not avallabie

Tracs mogih: QR0
Samping rale: 128 Mz
VWindow zize: 205
Smocthing typo: Triangsar winoow
Svoothing: 1 0%

Analyed 82 Facs (IMErusal wisow seicion)

HORIZONTAL TO VERTICAL SPECTRAL RATO

Vs M TIOE AL e e mage N e 24

HV TIVE HISTORY DRECTIONAL HV

Myvsiqi i &

W T

— P

SINGLE COMFONENT SFECTRA

-

TROMINGO® Grids

W TIOVEN0 &y
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) Comune di Burago di Molgora (MB)
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Prova HVSR — HV4
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Figura 12 Spettri @ curve MV

L'acqussizione non ha mdividuato plechi di amplificazione H/Y.

Pertanto contrasti di iImpedenza sismica nelle coperture sono poco probablll anche
al passaggio con i conglomerati e le arenarie del Ceppo, presenti a partire tra circa
15 ¢ 20 m di profondita (dati stratigrafici piezometro di via Turati ¢ vicini pozzi

IAORETTI EFA - Coutrusionw sdvions untamiiare 01 vis Vo § a Surago o Motgora NOVENBRE &0¢0

Aelaaena geclopicn. gecteanica & slanica (AT, 52 & A3 deka DGR SH01°2016) Pag 174129
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Prova HVSR — HV5

HUSR ANALYSIS
Tapving Ermied [havdanth e )
Smeorig Korro Chmacs (Rasdwath coabicnet = 500
VMU el oty Db
HVSR average

- ,

Selactad fy roquamcy = ST.04 Ha
Asarrpinade = 183
Sedectad f) Menuency = 2123 ke
A amrpituge = 1,58
Sedixtad LM equescy ~ 15,26 12
Ac amrplitude = 1.55
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ML

Pass

Prova HVSR - HV6

BURAGO, Via GALILE! - Prova1
Instrument TEP-012201-%

Cata format: 16 byte

Full scale [mV]: na

Stan recording: DI0SMT 114317

GPS data not avaiable
Trace length Oh20ro0*
Samping rate: 128 Hz
Window size 203
Smoothng type: Trigngular wihdow
Smoothing. 10%

End recording. 03057 12:08:17

Channel labeks: NORTH SOUTH EAST WEST : UP DOWN

Analyse performed on the enhire trace

HORIZONTAL TO VERTICAL SPECTRAL RATIO

SR AT e LR

TROMINO® il

W troming, ey

HV TIME HISTORY

——en, AT AN

v~

'
]
' .
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b
» z
ut -
" . -
H . 4 ’ " . . "w " > :
"

SINGLE COMPONENT SPECTRA

DIRECTIONAL HV

~—

-~ i D, -
L TREINGTT A e " il TN /'-‘
-— e ———— s

— e
— L e A .

baxo il
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™

Prova HVSR - HV7

BURAGO, Via GALILE! - Prova 2

Instrument TEP-022¢0110

Dats famat: 98 byte

Ful scade [ImVE na

Start recording 030517 12:21:12 End recording: 020617 12:41:13
Channel bbels: NORTH SOUTH, EAST WEST , UP DOWN

GPS data not avalable

Trace length. OO0 Anatyzed 77% trace |manual wndow selaction)
Samplng rate: 120 Hz

Window size: 20 =

Smeothng type: Tnonglar window

Smoothing: 10%

HORIZONTAL TO VERTICAL SFECTRAL RATIO

Mas ™ s MR e b C

»

.
' * -

|+

=) 3
"w -’
" . -
H + ® . " o=
-

SINGLE COMPONENT SFECTRA

TROMINO* Grils

— e W

-. N S ——— /-ﬂ‘V\/\‘/‘”-a-:,_

HV TINE HISTCRY DIRECTKINAL HV

WA TIOMmna S

Lo w b
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Prova HVSR — HV8

TROMINO® Gnils

wWas roming, ey

BURAGO, Via GALILE! - Prova 3

Instrument:  TEFP-012201-10

Data format: 16 byte

Full scale [mV]: na

Start recarding: 0305017 1252:2 End recording: 0300617 13:12:21
Channed labeks: NORTH SOUTH, EAST WEST, UP DOWN

GPS dota not avaliable

Trace length:  DR2000° Analyzed 95% trace (manual window selechon)
Samping rate. 120 Hz

Windiow slze. 205

Smoothing bype Trangular window

Smoothing 10%

HORIZONTAL TO VERTICAL SPECTRAL RATYO

L LA LU LR S Ll

_L_\,_,_;—_‘;' e .“\,\/\:

HV TIME HISTORY DIRECTIONAL HV

7
14t
SINGLE COMPONENT SPECTRA
S~ —
’ "\‘_ e U s CIRTE
\.« — =2 ’/‘WN
' \ PSR ST ~ P \\ :
il -
— .m}a
LIT = I .
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™

Prova HVSR - HV9

BURAGO, Via GALILE! - Prova 4

strument TEP012201-10

D format: 16 byle

Full scale [mV]: na

Stan rcordng: DIDSMT 13:22:43 End rocording. QX057 134243
Channel batelk: NORTH SOUTH, EAST WEST ; UP DOWN

GPS data ot avalable
Trace kngih 02000
Sampng rate: 128 Hz
Window size: 20 6
Smoathing yype: Trisngulac window
Smoothing: 10%

Anplyzed 95% ace (Inanusl wirdow sekecion)

HORIZONTAL TO VERTICAL SPECTRAL RATIO

L & L LT B L

TROMINO*® gails

W Y Oming sy

HN TIME HISTORY
|
2 ‘ B
-’
’ -

SINGLE COMFPONENT SFECTRA

DIRECTIONAL HY

b 1)
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faied

Prova HVSR - HV10

BURAGO, Via GALILE! - Prova 5

Instrument.  TEP-012201-10

Data format: 16 byte

Ful scale [mV]: n.a

Stant recardng: DA0E17 13:60 57 End recording. 030817 141057
Channed labelh NORTH SOUTH., EAST WEST; UP DOWN

GPS data not avaibble

Trace length Dheorno” Analyzed T7% trace (manual window sekacton)
Samping rate, 128 Hz

Window size: 20 =

Smoothing type: Tranguiar window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Vor S TRA L 120 (% e oge 1)

—

TROMINO® gnils

wWww tromino ey

— e g b

HN TIME HISTORY

F e N
™ :
o \,‘“ |
- V”J
- - . ”~ v

DIRECTIONAL HYV

SINGLE COMPONENT SPECTRA

LTy IS
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Prova HVSR - HV11

TROMINO* Gails

WA IIOMINOL

BURAGO, Via GALILE! - Frova 6

Instrument: TEP-0122/01-10

Data foemant: 15 byte

Ful scale [mV] na

Stant recordrg 030617 1£:30:23 End recording  O306/17 14:60:32
Channef labsts: NORTH SOUTH, EAST WEST, UFP DOWN

GPS data not avaslable

Trace length Oh20r00 Analyzed 87% yace (manual wndow selection)
Samping rate 128 Hz

Window see 20 5

Smoothing type: Tramgular window

Smoothing 10%

HORIZONTAL TO VERTICAL SFECTRAL RATIO

Uy W aF s 13% Hhragdd L
— e ‘V.
: or b\/\\/
= — """“\\—.———",\/M
’ - » o
HN TIME HISTORY DIRECTIONAL KV

SINGLE COMPONENT SPECTRA

Vv w2
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Comune di Burago di Molgora (MB) Allegato 3 - Parte 2 -22/24

Prova HVSR — HV12

ERMA

Tipo lisclamento: Triangolare proporzionale
Percentuale di lisciamento:  10,009%

Tipo di somma divezionak. Media artmetica

Risultati

Frequenza del pkco del rapporto H/V: 14,75 Hz 0,28 Hz
Grafico rapporto spettrale H/V

Rappontn spettrale HYY e Suo intervalio d fiducia
Modello stratigrafico

Dati depliogativi
Numero strati! -

Fraguenza del picco dell'allitticita: 14,00Hz

Valore di disadattamento: 0,15
Datl della stratigrafia:
Prafondita Peso per Unita di Veiocits cnde A
Strato 1] Spessore [m] val?ﬁwm’) Coefr. dh Passsan | 3o i)
& ] 3,3 18 1,33 152
2 335 11,55 19 .32 452
3 1491 11,95 18 0,32 622
< 2686 1 | 19 0,32 | 513
g
- Yo e e 2o ’:'.-\?" P> o =0 0 &0 &0
r . —. e B . » . - - . - . e . LS. . VW - - e 4. —
¢
L
1t
¥u ]
1]
3 |
Bl
" :
“
0 -
M :
-
% I

Frofio dele veloctd dedis code di tagho.

56

REALIZZTANZT O NE C A HP?»PO P ER P & D £ o
CARATRERIZZAZIONE GEOLOGICA, GEOTEONICA £ SISMECA A1SENSE DELLALR 1.2/ 0065 { DGR 10/ 2515/ 001.1) £ DEL 004 17 GENMAJD X118
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Allegato 3 - Parte 2 - 23/24

g Comune di Burago di Molgora (MB)

Prova HVSR — HV13

BURAGO SALCHL HV1

Instrumant:  TZB-012301-20

Data forman: 32 il

Full scale [mV). 173

St recorcing: 20032021 105224 End recordng. 29032021 11,1224
Channel Bkelz: NORTH SOUTH, EAST WEST, UPF DOWN

GPS data nat avaslable

Teaca langth:  OK2YD0" Analyan pardormsd on B antig trace
Sampling rate: 120 K2

Wirdow size: 20 ¢

Smoatherg type: Trianguler window

Smoathrg 10%

HORZONTAL TO VERTICAL SPECTRAL BATKD

LR R LT L B L

HN TINE HISTORY DEFECTIONAL HY

ﬂ TROMIND
A b N

A A

&=

SINGLE COMPCNENT SPECTRA

ot

5 reree
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A faetalnseed

PN
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Comune di Burago di Molgora (MB)

Allegato 3 - Parte 2 - 24/24

Prova HVSR — HV14

BURAGO SALCHI, HV 2

retreent.  TZB-012301-20

Dina forman 32 b

Ful zcale fmV}: 172

Stan recording. 29002021 1x29:54  End recarting.  2RG/2A021 1048 54
GChanew! labels: NORTH SOUTH. EAST WEST . UP  DOWN

GPS data not avaiable

Trace bhegth  OhZ000"
Somplngrate: 128 M:
Window size: 20 s
Smecthing type: Trsngdar wndow
Smoothing: 10M

Analyais pardarmed an the antere ¥a0e

HORIZONTAL TO VERTICAL SPECTRAL RATIO

b RURIFRR LS L T TR B B LS

al T -

HV TIME HISTORY

DIRECTIONAL HY

[—Ssan

SINGLE COMPONENT SPECTRA
R,
\\\\\ e .y s
= \:_\_:r‘ e e
o —

——- - = .

—

via della Conciliazione, 45/A - 29122 Piacenza ltalia
telefono 0523 593622 - fax 0523 593640
www.geoinvest.it - geoinvest@geoinvest.it

PEC: geoinvest@legalmail.it

GEOQINVEST ..

Gedloga-Geotsica


mailto:geoinvest@geoinvest.it
mailto:geoinvest@legalmail.it

