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Spettro di velocita e curva di

Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)

0 5.8 382

5.8 13.7 545

13.7 40 932

Tab. 1. Modello medio individuato ( Vsso dal p.c.: 637 m/s ).

AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETRE(OS_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A

Progetto esecutivo
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Spettro di velocita e curva di

Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)

0 8.5 389

8.5 17.8 571

17.8 40 935

Tab. 1. Modello medio individuato ( Vssg dal p.c.: 586 m/s ).

A.N.ASS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREQO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A

Progetto esecutivo
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Risultati del profilo verticale Vs identificato
Spettro di velocita e curva di dispersione | (vedi anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 10.0 407
10 25.6 636
25.6 40 1034
Tab. 1. Modello medio individuato ( Vs3¢ dal p.c.: 560 m/s ).
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREOS5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.. C287.A

Progetto esecutivo
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Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 6.2 518
6.2 16.2 750
16.2 40 1297

Tab. 1. Modello medio individuato ( Vss3g dal p.c.: 831 m/s ).

A.N.A.S. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia ca.. C287.A

Progetto esecutivo
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Spettro di  velocita e curva di | Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 4.1 462
4.1 12.1 765
12.1 40 1074

Tab. 1. Modello medio individuato ( Vsj dal p.c.: 835 m/s ).

A.N.A.S. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREOS_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a. C287.A

Progetto esecutivo
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Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 4.2 678
4.2 15.9 733
15.9 40 923

Tab. 1. Modello medio individuato ( Vs3 dal p.c.: 804 m/s ).

AN.ASS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso al’hub portuale di La Spezia TOOGEOQOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia ca.: C287.A

Progetto esecutivo
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normalized traces Velocita onde S (m/sec)
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Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi
dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 3.9 711
3.9 19.4 758
19.4 40 1120
Tab. 1. Modello medio individuato ( Vs dal p.c.: 806 m/s ).
AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETRE05_A
Interconnessione tra i caselli della A-12 ed il Portc di La Spezia c.a.. C287.A

Progetto esecutivo
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Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 12.9 718
12.9 25.6 776
25.6 40 1191

Tab. 1. Modello medio individuato ( Vsso dal p.c.: 789 m/s ).

AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso al’hub portuale di La Spezia TOOGEOOGETREOQ5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A

Progetto esecutivo
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Spettro di velocita e curva di

Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 13.7 524
13.7 28.9 748
28.9 40 1053

Tab. 1. Modello medio individuato ( Vs3o dal p.c.: 630 m/s ).

A.N.AS. S.p.A.
Variante alla SS n. 1 Aurelia (Aurelia bis)
Viabilita di accesso all’hub portuale di La Spezia

Interconnessione ftra i caselli della A-12 ed il Portc di La Spezia

Progetto esecutivo

Marzo 2011

Rev. 0
TOOGEOOGETREOS_A
c.a.. C287.A
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Spettro di velocita e curva di

Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 14.7 566
14.7 29.3 662
29.3 40 1127

Tab. 1. Modello medio individuato ( Vs3o dal p.c.: 616 m/s ).

AN.AS.S.pA.
Variante alla SS n. 1 Aurelia (Aurelia bis)
Viabilita di accesso all’hub portuale di La Spezia

Interconnessione tra i caselli della A-12 ed il Porto di La Spezia

Progetfto esecutivo

Marzo 2011

Rev. 0
TOOGEQOGETREO5_A
c.a.. C287.A
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Spettro di wvelocita e curva di

Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 14.8 836
14.8 234 1016
234 40 1317

Tab. 1. Modello medio individuato ( Vs;g dal p.c.: 961 m/s ).

A.N.AS. S.p.A.
Variante alla SS$ n. 1 Aurelia (Aurelia bis)
Viabilita di accesso all'hub portuale di La Spezia

Interconnessione tra i caselli della A-12 ed il Porto di La Spezia

Progetto esecutivo

Marzo 2011

Rev. 0
TOOGEOOGETREO5_A
c.a.. C287.A
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normelized traces Velocita onde S (m/sec)
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Spettro di  velocita e curva di | Risultati del profilo verticale Vs identificato (vedi anche

dispersione Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 8.8 669
8.8 23.8 776
23.8 40 1001

Tab. 1. Modello medio individuato ( Vs3g dal p.c.: 779 m/s ).

AN.A.S. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’'hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a. C287.A

Progetto esecutivo
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Spettro di velocitd e curva di | Risultati del profilo verticale Vs identificato (vedi
dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)

0 6.0 402

6.0 15.4 528

15.4 40 985

Tab. 1. Modello meclio individuato ( Vssg dal p.c.: 631 m/s ).

A.N.AS. S.p.A. Marzo 2011
Variante alla S5 n. 1 Aurelia (Aurelia bis) Rev. O
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Portc di La Spezia c.a.. C287 A

Progetto esecutivo
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Spettro di velocitd e curva di
dispersione

Risultati del profilo verticale Vs

anche Tabella 1)

identificato (vedi

Profondita da P.C Velocita Onde S
(m) (m/s)
0 5.2 563
5.2 17.2 632
17.2 40 1159

Tab. 1. Modello medio individuato ( Vs3o dal p.c.: 765 _m/s ).

A.N.A.S. S.p.A.
Variante alla SS n. 1 Aurelia (Aurelia bis)
Viabilita di accesso all’hub portuale di La Spezia

Interconnessione tra i caselli della A-12 ed il Porto di La Spezia

Progetto esecutivo

Marzo 2011

Rev.

0

TOOGEOOGETREO5_A
c.a.. C287.A
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normmalized traces
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Spettro di velocita e curva di | Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 12.1 725
12.1 21.6 887
21.6 40 995

Tab. 1. Modello medio individuato ( Vs3g dal p.c.: 837 m/s ).

AN.AS. S.p.A.

Variante alla SS n. 1 Aurelia (Aurelia bis)

Viabilita di accesso all’hub portuale di La Spezia
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia
Progetto esecutivo

Marzo 2011

Rev. 0
TOOGEOOGETREO5_A
c.a.: C287.A
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Spettro di velocita e curva di | Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S

(m) (m/s)

0 6.6 509
6.6 17.8 711

17.8 40 1163

Tab. 1. Modello medio individuato ( Vs3p dal p.c.: 773 m/s ).
A.N.AS. S.p.A. Marzo 2011

Variante alla SS n. 1 Aurelia (Aurelia bis)
Viabilita di accesso al'hub portuale di La Spezia

Interconnessione tra i caselli della A-12 ed il Porto di La Spezia
Progetto esecutivo

Rev.

0

TOOGEOOGETREO5_A
c.a.: C287.A
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normalized traces Velocita onde S (m/sec)
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Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 5.3 528
5.3 15.3 623
15.3 40 1153

Tab. 1. Modello medio individuato ( Vs3 dal p.c.: 775 m/s ).

AN.ASS. S.p.A. Marzo 2011
Variante alla S3S n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREQ5_A
Interconnessione tra i caselli della A-12 ed il Porte di La Spezia c.a.. C287.A

Progetto esecutivo
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normalized traces Velocita onde S (m/sec)
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Risultati del profilo verticale Vs identificato (vedi anche

dispersione Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 6.2 569
6.2 18.5 714
18.5 40 1155

Tab. 1. Modello medio individuato ( Vs3g dal p.c.: 787 mv/s ).

AN.AS. S.pA
Variante alla SS n. 1 Aurelia (Aurelia bis)

Viabilita di accesso all’hub portuale di La Spezia

Interconnessione tra i caselli della A-12 ed il Porto di La Spezia

Progetto esecutivo

Marzo 2011
Rev. 0
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Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 49 366
4.9 13.2 567
13.2 40 1144
Tab. 1. Modello medio individuato ( Vs3o dal p.c.: 703 m/s ).
AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all'hub portuale di La Spezia TOOGEOOGETREO5_A
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Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 5.5 560
5.5 40 1012
Tab. 1. Modello medio individuato ( Vssg dal p.c.: 881 mv/s ).

A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
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Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi
dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 5.5 575
5.5 15.5 740
15.5 40 1168

Tab. 1. Modello medio individuato ( Vs;¢ dal p.c.: 847 m/s ).

AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
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Interconnessione tra i caselli della A-12 ed il Poric di La Spezia c.a.. C287.A
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Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m (m/s)
0 5.5 439
5.5 14.9 899
14.9 40 1033
Tab. 1. Modello medio individuato ( Vs3g dal p.c.: 797 m/s ).
AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A
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Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 10.6 662
10.6 15.8 853
15.8 40 1112

Tab. 1. Modello medio individuato ( Vssg dal p.c.: 860 m/s ).

AN.AS. S.p.A.
Variante alla SS n. 1 Aurelia (Aurelia bis)
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anche Tabella 1)

identificato (vedi

Profondita da P.C Velocita Onde S
(m) (m/s)
0 14.5 685
14.5 24.2 1141
24.2 40 1393

Tab. 1. Modello medio individuato ( Vs3( dal p.c.: 889 m/s ).

AN.AS. S.p.A.
Variante alla SS n. 1 Aurelia (Aurelia bis)
Viabilita di accesso all’'hub portuale di La Spezia

Interconnessione ftra i caselli della A-12 ed il Porto di La Spezia

Progetto esecutivo

Marzo 2011

Rev. 0
TOOGEOOGETREQ5_A
c.a.. C287.A



@ C. LOTTI & ASSOCIATI S.p.A. 26/97

MASW 370b
~ normalized traces Velocita onde S (m/sec)
1 0 200 400 600 800 1000 1200 1400 1600
005 0
01r b
015t 5 ]
. 024 . e
‘Ef 05 o1
- 03 L -
03} ]
04} -10
045+ ]
o e 100 50 Fo) 1
offast (m) 15
Dato di campagna sismogramma 3 |
% -20
$
£
-25
-30
-35
-40 ]
Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi
dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 17.8 699
17.8 33.7 888
SN 40 1148

Tab. 1. Modello medio individuato ( Vs dal p.c.: 765 m/ ).

A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all'hub portuale di La Spezia TOOGEOOGETRE(05_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A
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Spettro di velocitd e curva di | Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 7.3 400
7.3 40 1313

Tab. 1. Modello medio individuato ( Vs3g dal p.c.: 928 m/s ).

AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.;. C287.A

Progetto esecutivo
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Risultati del profilo verticale Vs identificato (vedi anche

dispersione Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 10.0 663
10.0 40 1165
Tab. 1. Modello medio individuato ( Vsso dal p.c.: 930 m/s ).
AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO05_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.. C287.A

Progetto esecutivo
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Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 10.5 613
10.5 40 1073
Tab. 1. Modello medio individuato ( Vszo dal p.c.: 852 m/s ).

A.N.ASS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.:C287.A

Progetto esecutivo
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Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 11.0 655
11.0 20.8 991
20.8 40 1215
Tab. 1. Modello medio individuato ( Vsso dal p.c.: 868 m/s ).
AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. O
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Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 14.3 540
14.3 27.8 760
27.8 40 1085
Tab. 1. Modello medio individuato ( Vs3o dal p.c.: 652 m/s ).
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A

Progetto esecutivo
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Profondita da P.C Velocita Onde S
(m) (m/s)
0 14.1 620
14.1 29.2 756
29.2 40 1236

Tab. 1. Modello medio individuato ( Vss3o dal p.c.: 692 m/s ).

AN.AS. S.p.A.
Variante alla SS n. 1 Aurelia (Aurelia bis)
Viabilita di accesso all’hub portuale di La Spezia

Interconnessione fra i caselli della A-12 ed il Porto di La Spezia

Progetto esecutivo
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Rev.
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Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 7.2 356
7.2 19.3 639
19.3 40 916

Tab. 1. Modello medio individuato ( Vs3g dal p.c.: 589 m/s ).

A.N.AS. S.p.A.
Variante alla SS n. 1 Aurelia (Aurelia bis)
Viabilita di accesso all’hub portuale di La Spezia
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Progetto esecutivo

Marzo 2011
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Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 9.3 398
9.3 40 628

Tab. 1. Modello medio individuato ( Vssg dal p.c.: 534 m/s ).

A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all'hub portuale di La Spezia TOOGEOOGETRE(OS_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia ca.: C287.A

Progetto esecutivo
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Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 10.5 365
10.5 40 701
Tab. 1. Modello medio individuato ( Vs3g dal p.c.: 530 m/s ).

A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. O
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Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.:C287.A
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Profondita da P.C Velocita Onde S
(m) (m/s)
0 3.8 303
3.8 11.4 474
11.4 40 667

Tab. 1. Modello medio individuato ( Vss3g dal p.c.: 539 m/s ).

AN.A.S. S.p.A.
Variante alla SS n. 1 Aurelia (Aurelia bis)
Viabilita di accesso all’hub portuale di La Spezia
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Spettro di velocita e curva di

Risultati del profilo verticale Vs identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 3.6 290
3.6 13.4 506
13.4 40 715
Tab. 1. Modello medio individuato ( Vszo dal p.c.: 547 m/s ).
A.NAS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.:C287.A

Progetto esecutivo
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dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 5.1 283
5.1 17.0 426
17.0 40 724

Tab. 1. Modello medio individuato ( Vssg dal p.c.: 470 m/s ).

AN.ASS. S.p.A.
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Profondita da P.C Velocita Onde S
(m) (m/s)
0 2.2 255
2.2 14.4 490
14.4 40 925

Tab. 1. Modello medio individuato ( Vssp dal p.c.: 588 mv/s ).
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Spettro di velocitd e curva di | Risultati del profilo verticale Vs identificato (vedi
dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 1.9 324
1.9 15.2 471
15.2 40 773
Tab. 1. Modello medio individuato ( Vs dal p.c.: 546 m/s ).
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MASW 653ca
normalized traces Velocita onde S (m/sec)
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Spettro di velocita e curva di

Risultati del profilo verticale Vs

identificato (vedi

dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 3.9 297
3.9 19.2 436
19.2 40 667

Tab. 1. Modello medio individuato ( Vs3g dal p.c.: 470 m/s ).
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MASW 653ch
mmee Velocita onde S (m/sec)
& SE43 8 0 200 400 600 800 1000
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Spettro di velocita e curva di | Risultati del profilo verticale Vs identificato (vedi
dispersione anche Tabella 1)
Profondita da P.C Velocita Onde S
(m) (m/s)
0 2.3 243
2.3 16.3 399
16.3 40 641
Tab. 1. Modello medio individuato ( Vs dal p.c.: 456 m/s ).
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MASW 653d
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Risultati del profilo verticale Vs
anche Tabella 1)

identificato (vedi

Profondita da P.C Velocita Onde S
(m) (m/s)
0 8.6 339
8.6 16.4 543
16.4 40 642

Tab. 1. Modello medio individuato ( Vszg dal p.c.: 493 m/s ).
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MISURA HVSR 101
Start recording: 06/12/10 14:26:09 End recording: 06/12/10 14:42:34
Channel] labels: NORTH SOUTH; EAST WEST; UP DOWN
Trace length: 0h16'00".  Analyzed 85% trace (automatic window selection)
Sampling frequency: 128 Hz
Window size: 20 s
Smoothing window: Triangular window
Smoothing: 10%
= N\
HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max H/V at 15 91 £ 0.65 Hz. (In the range 0.0 - 20 0 Hz)
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SINGLE COMPONENT SPECTRA

10

10°

45°

a0° 135°

180°

107!
= N-8 companent
— E-W component
== Up-Down component
1072
E)
103 :'%
T
N
10+
5
10 0.1 1 10
frequency [H2)
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. O

Viabilita di accesso all’hub portuale di La Spezia
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia
Progetto esecutivo

TOOGEOOGETREO5_A

c.a.. C287.A



@ C. LOTTI & ASSOCIATI S.p.A.

46/97
Max. H/V at 15.91 + 0.65 Hz (in the range 0.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 15.91 > (.50 OK
n.(fp) > 200 13043.1 > 200 0K
Oa(f) <2 for 0.5f, < f < 2f, if f; > Exceeded 0 out of 764 OK
0.5Hz times
OA(f) <3 for 0.5 < f < 2fy if fy <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists " in [fy/4, fol | Agn(f) <Ay /2 NO
Exists £ in [fo, 4f0] | Aunv(f*) <Ay /2 34.25 Hz OK
Ag>2 249>2 OK
foeak[ Auv(H) £ Da(D] = o+ 5% |0.01984| < 0.05 OK
Of < O(fo) 0.31556 <0.79531 OK
Oa(f) < O(fp) 0.3051 < 1.58 OK
Ly window length
1y number of windows used in the analysis
n, = Lyn,, f number of significant cycles
f current frequency
fo H/V peak frequency
O¢ standard deviation of H/V peak frequency
O(fo) threshold value for the stability condition [ < [I(ff)
Ao H/V peak amplitude at frequency f;,
Agn(f) H/V curve amplitude at frequency f
£ frequency between fp/4 and f; for which Agn(f7) < Ay/2
£ frequency between fy and 4f, for which Agv(f ") < Ay/2
Oa(h) standard deviation of Ay(f), [Ja(f) is the factor by which the mean
Agv(f) curve should be multiplied or divided
Uiogrv(f) standard deviation of log Ag(f) curve
[(fy) threshold value for the stability condition U A(f) < O(f;)
Threshold values for Orand U (o)
Freq.range [Hz] <(.2 0.2-0.5 0.5-1.0 1.0-2.0 >2.0
[1(fy) [Hz] 0.25 f, 0.2 fy 0.15f, 0.10 f, 0.05 £,
Do) for Oa(fo) 3.0 2.5 2.0 1.78 1.58
Log TI(fp) for 0.48 0.40 0.30 0.25 0.20
Dhogrrv(fo)
AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
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MISURA HVSR 170A

Start recording: 06/12/10 14:54:27 End recording: 06/12/10 15:10:41
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;
Trace length: 0h16'00".  Analyzed 65% trace (automatic window selection)

Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window
Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 6.38 + 0.36 Hz_ (In the range 0.0 - 20.0 Hz).
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Progetto esecutivo
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Max. H/V at 6.38 £+ 0.36 Hz (in the range 0.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 6.38 > 0.50 OK
n.(fy) > 200 3952.5 > 200 OK
Oa(P) <2 for 0.5f, < f < 2, if > Exceeded 0 out of 307 OK
0.5Hz times
0a(f) < 3 for 0.5, < £ < 2fy if £y <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists £ in [fy/4, fo] | Agv(f) <A /2 3.063 Hz OK
Exists f* in [fy, 4f] | Auv(f) <Aqg/2 7.781 Hz OK
Ap>2 3.82>2 OK
foeax[Anv(f) £ Oa(D)] =fox 5% |0.02693| < 0.05 OK
O, < O(fp) 0.17169 <0.31875 OK
Oa(fp) < O(fy) 0.4639 < 1.58 OK
Ly window length
ny number of windows used in the analysis
n.=Lynyf number of significant cycles
f current frequency
fo H/V peak frequency
O standard deviation of H/V peak frequency
Ci(fo) threshold value for the stability condition (¢ < [(fp)
A H/V peak amplitude at frequency f
Agv(D) H/V curve amplitude at frequency
f~ frequency between fy/4 and f;, for which Agy(f7) < Ag/2
" frequency between f; and 4f, for which Ag(f ") < Ay/2
Oa(f) standard deviation of Ag(f), UA(f) is the factor by which the mean
Agv(f) curve should be multiplied or divided
Oiogrv(f) standard deviation of log Agn(f) curve
O(fo) threshold value for the stability condition [ A(f) < O(fp)
Threshold values for Orand O (f5)
Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
O(f) [Hz] 0.25 £, 0.2 f, 0.15 f, 0.10 £, 0.05 f,
O(fy) for O a(fy) 3.0 2.5 2.0 1.78 1.58
Log [(fp) for 0.48 0.40 0.30 0.25 0.20
Oioerrv(fo)
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
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MISURA HVSR 170B

Instrument: TEP-0026/01-09

Start recording: 06/12/10 15:21:02 End recording: 06/12/10 15:38:16
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN:

Trace length: 0h16'00".  Analyzed 40% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 9.03 + 0.06 Hz. (In the range 8.0 - 20.0 Hz)
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Max. H/V at 9.03 + 0.06 Hz (in the range 8.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/L, 9.03>0.50 OK
n.(fy) > 200 3431.9 > 200 OK
Oa(P) <2 for 0.5, < f < 2f if £, > Exceeded 0 out of 434 OK
(0.5Hz times
Oa(f) <3 for 0.5f, < < 2fy if £, <
0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]

Exists f" in [fy/4, fo] | Agv(f) <Aq /2 2.969 Hz OK
Exists £”in [fy, 4f5] | Aav(f) < Ay /2 12.625 Hz OK
Ag>2 2.65>2 OK
fpﬁl_‘[AﬂN(D + DAl(i)] =fot 5% |0003 ll <0.05 OK
O < O(fo) 0.02796 <0.45156 OK
Oa(fe) < O(fy) 0.277 <1.58 OK
Ly window length
ny number of windows used in the analysis
n,=L,n,f number of significant cycles
f current frequency
fo H/V peak frequency
O¢ standard deviation of H/V peak frequency
O(fo) threshold value for the stability condition O¢ < T(fy)
Ao H/V peak amplitude at frequency f;
Apn(f) H/V curve amplitude at frequency f
£~ frequency between fy/4 and f, for which Ag(f7) < Ay/2
i frequency between f; and 4f; for which Agv(f ) < A¢/2
Oa(H) standard deviation of Ay(f), [Ca(f) is the factor by which the mean
Ag(f) curve should be multiplied or divided
Diogrv(f) standard deviation of log Agv(f) curve
C(fo) threshold value for the stability condition [ o(f) < ((fp)

Threshold values for [cand JA(f;)

Freq.range [Hz] <02 02-0.5 0.5-1.0 1.0-2.0 >2.0
O(fo) [Hz] 0.25 £y 0.2 fo 0.15 f, 0.10 f, 0.05 f,
[1(fy) for [a(fo) 3.0 2.5 2.0 1.78 1.58
Log Ti(fy) for 0.48 0.40 0.30 0.25 0.20
iegvifo)
A.N.ASS. S.p.A. Marzo 2011
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MISURA HVSR 170C

Start recording: 06/12/10 15:57:57 End recording: 06/12/10 16:14:22
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: 0h16'00".  Analyzed 88% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window
Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 3.63 + 0.16 Hz. (In the range 0.0 - 5.0 Hz2)
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Max. H/V at 3.63 = 0.16 Hz (in the range 0.0 - 5.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 3.63 >0.50 OK
n.(fp) > 200 3045.0 > 200 OK
O4(f) < 2 for 0.5f, < f < 2f, if f,> Exceeded 0 out of 175 OK
0.5Hz times
Oa(f) < 3 for 0.5, < f < 2f, if £, <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f™in [fy/4, fo] | Auv(f) <Ao/2 2.5Hz OK
Exists f*in [fo, 4f0] | Aunv(fH) <Ay /2 NO
Ag>2 2.58>2 OK
foea[ Apv(f) £ Oa(D)] == 5% }0.02199] < 0.05 OK
Oe< O(fo) 0.07972 <0.18125 OK
O a(fy) < O(fp) 0.306 < 1.58 OK
Ly window length
Ny, number of windows used in the analysis
n.=Lyn,f number of significant cycles
f current frequency
fo H/V peak frequency
O¢ standard deviation of H/V peak frequency
O(fo) threshold value for the stability condition (¢ < 0O(f;)
A H/V peak amplitude at frequency f,
Anv(f) H/V curve amplitude at frequency
f- frequency between fo/4 and f, for which Agn(f7) < Ay/2
frequency between f and 4f, for which Agv(f ™) < Ay/2
Ua(®) standard deviation of Ap(f), U A(f) is the factor by which the mean
Apv(f) curve should be multiplied or divided
Diogrrv() standard deviation of log Ag(f) curve
O(fy) threshold value for the stability condition 0 (f) < O(fp)
Threshold values for Crand O(fy)
Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
O(fo) [Hz] 0.25 1 0.2 1, 0.15 fy 0.10 f, 0.05 f,
O(fp) for O A(fy) 3.0 2.5 2.0 1.78 1.58
Log 0O(fp) for 0.48 0.40 0.30 0.25 0.20
Jiogrv(fo)
AN.AS. S.p.A. Marzo 2011

Variante alla SS n. 1 Aurelia (Aurelia bis)
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MISURA HVSR 201

Start recording: 05/01/11 12:25:00 End recording: 05/01/11 12:41:26
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length:  0h16'00".  Analyzed 88% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 16.38 £ 0.03 Hz. (In the range 10.0 - 20 0 Hz)
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10° 10!
~
- =
-
- ]
10° 10
p 10"
10

1] 2 4 3 g 10 12 14 16
min

w

co

-

(=2}

(8]

o

w

N

Y

SINGLE COMPONENT SPECTRA

10!
= h-S component
- E-\W component
= |Jp-Down component
1072
107
10+
10°°
0.1 1 10
frequency [HZ)
ANAS. S.pA. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.:C287.A

Progetto esecutivo

zH / (syww)



@ C. LOTTI & ASSOCIATI S.p.A.

58/97
Masx. H/V at 16.38 £ 0.03 Hz (in the range 10.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 16.38 > 0.50 OK
n.(fo) > 200 13755.0 > 200 OK
Oa(f) <2 for 0.5f, < f < 2f, if f, > Exceeded 0 out of 787 OK
0.5Hz times
Oa(® <3 for 0.5F, < f<2fyif £y <
(.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists " in [fo/4, fo] | Aunv(f) < Ag/2 6.438 Hz OK
Exists f*in [fy, 4f5] | Aunv(f) < Ag /2 29.594 Hz OK
Ag>2 2.30>2 OK
foeax| Auv(f) = Oa(B)] = fo£ 5% 10.00094] < 0.05 OK
O < O(fo) 0.01534 < 0.81875 OK
Oa(f) < O(fp) 0.2135<1.58 OK
Ly window length
Ny number of windows used in the analysis
n, =L, nyf number of significant cycles
f current frequency
fo H/V peak frequency
e standard deviation of H/V peak frequency
O(fo) threshold value for the stability condition [T < [I(f})
A H/V peak amplitude at frequency f,
Apn(f) H/V curve amplitude at frequency f
£ frequency between fy/4 and f;, for which Agy(f7) < Ay/2
f~ frequency between f; and 4f, for which Agv(f ") < A¢/2
Oa(D standard deviation of Agn(f), [ A(f) is the factor by which the mean
Agn(f) curve should be multiplied or divided
Uiogrv(f) standard deviation of log Apv(f) curve
O(fo) threshold value for the stability condition [ 4(f) < 0(fy)
Threshold values for Orand O A(fy)
Freq.range [Hz] <0.2 02-0.5 05-1.0 1.0-2.0 >2.0
O(fy) [Hz] 0.25 1, 0.2 fo 0.15 1, 0.10 f, 0.05 £,
[(fy) for [1a(fo) 3.0 2.5 2.0 1.78 1.58
Log CI(fy) for 048 0.40 0.30 0.25 0.20
iograv(fo)
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. O
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MISURA HVSR 203

Start recording: 05/01/11 15:17:16 End recording: 05/01/11 15:33:53
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;
Trace length: 0h16'00".  Analyzed 94% trace (automatic window selection)

Sampling frequency: 128 Hz

Window size: 20 s
Smoothing window: Triangular window

Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 17.81 £ 0.82 Hz. (In the range 0.0 - 20.0 Hz}.
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Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0O
Viabilita di accesso all'hub portuale di La Spezia TOOGEOOGETREO5_A
c.a. C287.A
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A/H




@ C. LOTTI & ASSOCIATI S.p.A. 60/97

H/V TIME HISTORY DIRECTIONAL H/V

10 10! : -
N

N = "
: »

10° 10° | eee———

1 10"
10 1 0® 45° 90°* 135°
0 2 4 6 8 10 12 14 16
min

SINGLE COMPONENT SPECTRA

w

-~

(=]

a

E-

w

N

180°

10!
= N-S component
— E-W component
~ | In-Down component
102
103
10+
105
0.1 1 10
A.N.A.S. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. O
Viabilita di accesso all’hub portuale di La Spezia TOOGEOQOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.. C287.A

Progetto esecutivo

zZH / (s;ww)




@ C. LOTTI & ASSOCIATI S.p.A.

61/97
Max. H/V at 17.81 + 0.82 Hz (in the range 0.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
f,>10/L, 17.81 > 0.50 OK
n.(fo) > 200 16031.3 > 200 OK
Oa(f) <2 for 0.5, < f < 26y if £, > Exceeded 0 out of 856 OK
0.5Hz times
0a(H <3 for 0.5, < £ < 2fy if £, <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f™in [fy/4, fo] | Auv(f) < Ao /2 8.219 Hz OK
Exists f*in [fy, 4f0] | Auv(f) <Ay /2 33.469 Hz OK
Ag>2 2.68>2 OK
foeax[Auv(f) £ Oa(D] = £ 5% |0.02256] < 0.05 OK
O¢ < O(fp) 0.40181 < 0.89063 OK
Oa(fo) < O(fo) 0.2003 < 1.58 OK
Ly window length
ny number of windows used in the analysis
n,=Lyny number of significant cycles
f current frequency
fo H/V peak frequency
Oy standard deviation of H/V peak frequency
O(fo) threshold value for the stability condition O < O(f;)
Ay H/V peak amplitude at frequency f,
Apn(f) H/V curve amplitude at frequency
f- frequency between fy/4 and f, for which Agy(f7) < Ag/2
fi frequency between f; and 4f; for which Agy(f™) < A¢/2
Oa(f) standard deviation of Agy(f), (A(f) is the factor by which the mean
Agv(f) curve should be multiplied or divided
Utogrv(f) standard deviation of log Ag(f) curve
0(f) threshold value for the stability condition [ A(f) < 0(fy)
Threshold values for Orand 0 a(f;)
Freq.range [Hz] <0.2 02-0.5 05-1.0 1.0-2.0 >2.0
O(fy) [Hz] 0.25 f, 0.2 f, 0.15 f, 0.10 f, 0.05 f,
O(fo) for O a(fo) 3.0 2.5 2.0 1.78 1.58
Log O(fp) for 0.48 0.40 0.30 0.25 0.20
Diogrrv(fo)
AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.. C287.A
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MISURA HVSR 205

Start recording: 05/01/11 11:40:34 End recording: 05/01/11 11:56:48
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: 0h16'00".  Analyzed 60% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 14.34 + 0.39 Hz_ (In the range 0.0 - 20.0 Hz).
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Max. H/V at 14.34 = 0.39 Hz (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f,>10/L, 14.34 > 0.50 OK
n.(fy) > 200 8319.4 > 200 OK
Oa(f) <2 for 0.5f) < f< 2f; if £ > Exceeded 0 out of 690 OK
0.5Hz times
Da(f) <3 for 0.5f, < f < 2fy if f; <
0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]

Exists " in [fo/4, fo] | Aunv(f) <Ay /2 4.5Hz OK
Exists f"in [fo, 4f] | Auv(fD < Ay /2 25.469 Hz OK
Ag>2 3.74>2 OK
foeak[ Anv(f) £ Oa(B)] = o= 5% [0.01312] < 0.05 OK
O < O(fo) 0.18818 <0.71719 OK
Oa(fo) < O(f) 0.6317 <1.58 OK
Ly window length
Ny number of windows used in the analysis
n,=L,n,f number of significant cycles
f current frequency
fo H/V peak frequency
O¢ standard deviation of H/V peak frequency
O(f) threshold value for the stability condition U < O(fy)
A H/V peak amplitude at frequency f,
Agn(f) H/V curve amplitude at frequency f
- frequency between fy/4 and f, for which Ag(f7) < Ay/2
' frequency between fy and 4f, for which Agv(f ) < A¢/2
0D standard deviation of Ayn(f), (Ja(f) is the factor by which the mean
Agn(f) curve should be multiplied or divided
Uiogrv(®) standard deviation of log Ay(f) curve
Ci(fp) threshold value for the stability condition [ A(f) < O(fp)
Threshold values for O¢and [ o(fo)
Freq.range [Hz] <0.2 0.2-0.5 0.5-1.0 1.0-2.0 >2.0
Ci(fp) [HZ] 0.25 £, 0.2 1, 0.15 £, 0.10 f, 0.05 f;
[1(fy) for [1a(fo) 3.0 2.5 2.0 1.78 1.58
Log [I(fy) for 0.48 0.40 0.30 0.25 0.20
Hiegv(fo)
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO05_A
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@ C. LOTTI & ASSOCIATI S.p.A.

65/97

MISURA HVSR 252

Start recording: 11/12/10 14:29:22 End recording: 11/12/10 14:45:35
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;

Trace length:  0h16'00".  Analyzed 85% trace (automatic window selection)

Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window
Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max H/V at 12.19 + 0.04 Hz. (In the range 0.0 - 20.0 Hz).

pry

| o Average HV |

frequency [Hz2)

AN.AS. S.pA.

Variante alla SS n. 1 Aurelia (Aurelia bis)

Viabilita di accesso all’hub portuale di La Spezia
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia
Progetto esecutivo

Marzo 2011

Rev. 0
TOOGEOOGETREO5_A
c.a.. C287.A
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@ C. LOTTI & ASSOCIATI S.p.A.

Progetto esecutivo

67/97
Max. H/V at 12.19 + 0.04 Hz (in the range 0.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 12.19 > 0.50 OK
n.(fo) > 200 9993.8 > 200 OK
O4(f) <2 for 0.5f, < f < 2fy if fo> Exceeded 0 out of 586 OK
0.5Hz times
DA(f) <3 for 0.5f, < f<2fyif fy<
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f™in [fo/4, fo] | Aun(f) <Ay /2 5.844 Hz OK
Exists f*in [f, 4f] | Auv(f) < Ao /2 16.938 Hz OK
Ag>2 2.68>2 OK
foear[Anv(D) £ Oa(D)] = fox 5% [0.0016] < 0.05 OK
O¢ < O(fp) 0.01948 < 0.60938 OK
Oa(fy) < O(fo) 0.1736 < 1.58 OK
L. window length
Ny number of windows used in the analysis
n. = Ly ny T number of significant cycles
f current frequency
fo H/V peak frequency
O¢ standard deviation of H/V peak frequency
O(fo) threshold value for the stability condition O¢ < O(fp)
Ay H/V peak amplitude at frequency f,
Apnv() H/V curve amplitude at frequency f
f- frequency between fy/4 and f;, for which Ag(f7) < Ae/2
f* frequency between f; and 4f; for which Agv(f™) < A¢/2
Oa(H) standard deviation of Agy(f), D a(f) is the factor by which the mean
Agv(f) curve should be multiplied or divided
Diogrrv(f) standard deviation of log Agv(f) curve
C(fo) threshold value for the stability condition OA(f) < O(fp)
Threshold values for Ogand 0 (o)
Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
D(fy) [Hz] 0.25 f, 0.2 f, 0.15 f, 0.10 f, 0.05 £,
O(fo) for Ja(fo) 3.0 2.5 2.0 1.78 1.58
Log 0(f) for 0.48 0.40 0.30 0.25 0.20
ioerrv(fo)
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’'hub portuale di La Spezia TOOGEOOGETREQ5_A
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@ C. LOTTI & ASSOCIATI S.p.A.

68/97
MISURA HVSR 254
Start recording: 11/12/10 13:26:23  End recording: 11/12/10 13:42:37
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;
Trace length:  0h16'00".  Analyzed 77% trace (automatic window selection)
Sampling frequency: 128 Hz
Window size: 20 s
Smoothing window: Triangular window
Smoothing: 10%
Al
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HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max_ H/V at 13.09 + 0 07 Hz. (In the range 0.0 - 20.0 Hz).
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70/97
Max. H/V at 13.09 + 0.07 Hz (in the range 0.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
f>10/L, 13.09 > 0.50 OK
n.(fy) > 200 9689.4 > 200 OK
Oa(d) <2 for 0.5fy < £ < 2f, if £, > Exceeded 0 out of 630 OK
0.5Hz times
Oa(f) <3 for 0.5, < £ < 2f, if £ <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f” in [fy/4, ] | Agv(f) < Ay /2 7.063 Hz OK
Exists ™ in [fy, 4f] | Apv(f) <Ay /2 18.563 Hz OK
Ag>2 3.20>2 OK
freak[Apv(f) £ Oa(®)] =fot 5% [0.00266| < 0.05 OK
Og < O(fp) 0.03484 < 0.65469 0K
Oa(fp) < O(fp) 0.3368 <1.58 OK
Ly window length
ny number of windows used in the analysis
n. = Lyn, f number of significant cycles
f current frequency
fo H/V peak frequency
O standard deviation of H/V peak frequency
(fo) threshold value for the stability condition C¢ < [(fp)
Ay H/V peak amplitude at frequency fj
Agn(f) H/V curve amplitude at frequency f
- frequency between fy/4 and f, for which Ap(f7) < Ay/2
iy frequency between f; and 4f, for which Agy(f ") < A¢/2
Oa() standard deviation of Ayy(f), [ a(f) is the factor by which the mean
Ag(f) curve should be multiplied or divided
Uiogrrv(f) standard deviation of log Agv(f) curve
O(fp) threshold value for the stability condition []A(f) < O(fp)
Threshold values for Orand 0 a(f5)
Freg.range {Hz] <0.2 0.2-0.5 0.5-1.0 1.0-2.0 >2.0
[(fp) [Hz] 0.25 f, 0.2 f, 0.15 f, 0.10 £, 0.05 fy
D(fy) for Ja(fo) 3.0 2.5 2.0 1.78 1.58
Log [ (fp) for 0.48 0.40 0.30 0.25 0.20
Diogrv(fo)
AN.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREOS5_A
interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a. C287.A
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MISURA HVSR 401

Start recording: 06/12/10 16:32:02 End recording: 06/12/10 16:48:16
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN,

Trace length: 0h16'00".  Analyzed 77% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 15.06 + 0.12 Hz. (In the range 0.0 - 20.0 Hz).
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73/97
Max. H/V at 15.06 £ 0.12 Hz (in the range 0.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 15.06 > 0.50 OK
n(fo) > 200 11146.3 > 200 OK
Oa() <2 for 0.5f, < £ < 2f; if £,> Exceeded 0 out of 724 OK
0.5Hz times
0a(f) < 3 for 0.5f, < f < 2f, if <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f™in [fo/4, fo] | Aunv(f) < Ao /2 9.75 Hz OK
Exists " in [fy, 4f] | Aunv(f) <Ay /2 25.156 Hz OK
Ap>2 3.80>2 OK
foesx[Annv(D) = O] = fo£ 5% |0.00385| < 0.05 OK
O¢ < O(fp) 0.05799 <0.75313 0K
Da(fh) < O(fy) 0.5899 < 1.58 OK
Ly window length
Ny number of windows used in the analysis
n.=Lyn, number of significant cycles
f current frequency
fo H/V peak frequency
O standard deviation of H/V peak frequency
0(fy) threshold value for the stability condition (¢ < C(f5)
Ao H/V peak amplitude at frequency f,
Apv(f) H/V curve amplitude at frequency £
f~ frequency between fy/4 and f, for which Agn(f7) < Ag/2
£* frequency between f; and 4f, for which Agy(f ") < Ay/2
Oa() standard deviation of Agy(f), Ja(f) is the factor by which the mean
Apnn(f) curve should be multiplied or divided
Jiogrrv(f) standard deviation of log Ag(f) curve
0(fy) threshold value for the stability condition U A(f) < O(fy)
Threshold values for Orand 0 A(fp)
Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
d(fo) [Hz] 0.25 1, 0.2 f, 0.15 £, 0.10 f, 0.05 £,
O(fo) for O a(fp) 3.0 2.5 2.0 1.78 1.58
Log C(fp) for 0.48 0.40 0.30 0.25 0.20
iogrv(fo)
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
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74197
MISURA HVSR 402
Start recording: 06/12/10 16:52:38 End recording: 06/12/10 17:08:52
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;
Trace length:  0h16'00".  Analyzed 71% trace (automatic window selection)
Sampling frequency: 128 Hz
Window size: 20 s
Smoothing window: Triangular window
Smoothing: 10%
HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 16.88 + 0.33 Hz. (In the range 0.0 - 20.0 Hz)
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@ C. LOTTI & ASSOCIATI S.p.A. 76/97

Max. H/V at 16.88 + 0.33 Hz (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

fo>10/L, 16.88 > 0.50 OK
n.(fy) > 200 11475.0 > 200 OK
Oa(f) <2 for 0.5f; < f < 2fy if > Exceeded 0 out of 811 OK
0.5Hzx times
OA(P) < 3 for 0.5f, < f < 2fy if <
0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]

Exists ™ in [fy/4, f3] | Agv(f) < Ap /2 NO
Exists f* in [fo, 4f] | Aunv(f) < Aq /2 22.781 Hz OK
Ag>2 2.62>2 OK
foes[Aun(f) = Oa(H)] =fox 5% [0.00946| < 0.05 OK
O¢ < O(fo) 0.15956 < 0.84375 OK
O a(fo) < (fp) 0.3035 <1.58 OK
L, window length
Ny number of windows used in the analysis
n.=L,n,f number of significant cycles
f current frequency
fo H/V peak frequency
Cls standard deviation of H/V peak frequency
O(fo) threshold value for the stability condition J¢ < O(fy)
Ay H/V peak amplitude at frequency f;
Agv(f) H/V curve amplitude at frequency f
f- frequency between fy/4 and f; for which Agy(f7) < Ay/2
f7 frequency between f and 4f; for which Agv(f ) < A¢/2
NG standard deviation of Agy(f), (Ja(f) is the factor by which the mean
Agv(f) curve should be multiplied or divided
Uogrv() standard deviation of log Agv(f) curve
L(fo) threshold value for the stability condition [ s(f) < J(fp)

Threshold values for Urand O 5(fy)

Freq.range [Hz] <0.2 0.2-0.5 l 0.5-1.0 1.0-2.0 >2.0
0(fy) [Hz] 0.25 f 02f, | 0.15f 0.10 f 0.05 f,
O(fy) for [1A(fo) 3.0 2.5 " 2.0 1.78 1.58
Log _I(f;) for 0.48 0.40 0.30 0.25 0.20
Dioeryvifo)
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all'hub portuale di La Spezia TOOGEOOGETRE(05_A
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@ C. LOTTI & ASSOCIATI S.p.A.

77197

MISURA HVSR 403

Start recording: 10/12/10 18:29:20 End recording: 10/12/10 18:45:45
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;

Trace length:  0h16'00".  Analyzed 98% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 8.34 £ 0.04 Hz. (In the range 7.0 - 20.0 Hz)
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@ C. LOTTI & ASSOCIATI S.p.A.

78/97

H/V TIME HISTORY

DIRECTIONAL H/V

N
=z
10°
10"
0 2 4 6 8 10 12 14
min
SINGLE COMPONENT SPECTRA
10!
wmeee N-S component
e E-W cOmponent
== |Jp-Down component
= \
1073
104
1072
0.1 1 10
frequency [H2)
A.N.A.S. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso al’hub portuale di La Spezia TOOGEQOGETRE(OS5_A
interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A

Progetto esecutivo

ZH / (syww)



@ C. LOTTI & ASSOCIATI S.p.A.

79/97
Max. H/V at 8.34 + 0.04 Hz (in the range 7.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 8.34>0.50 OK
n.(fy) > 200 7843.1 > 200 OK
0a(f) <2 for 0.5f, < £ < 2fy if £,> Exceeded 0 out of 402 OK
0.5Hz times
0a(f) <3 for 0.5, < f < 2fy if <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists £ in [fy/4, fo] | Apnv(f) <Ay /2 NO
Exists f*in [fy, 4f5] | Auv(fD) <Ay /2 NO
Ag>2 1.40>2 NO
freak[Anv(D) £ Oa(D)] = £ 5% [0.00209| < 0.05 OK
O¢< O(fp) 0.01744 <0.41719 OK
Oa(fo) < O(fp) 0.1608 < 1.58 OK
L. window length
Ny, number of windows used in the analysis
n,=Lyn, 1 number of significant cycles
f current frequency
fo H/V peak frequency
O standard deviation of H/V peak frequency
0O(f) threshold value for the stability condition g < [(fp)
A H/V peak amplitude at frequency f,
Agn(D) H/V curve amplitude at frequency
f~ frequency between fy/4 and f, for which Ag(f") < Ao/2
f* frequency between f; and 4f, for which Agv(f ") < Ag/2
Oa(f) standard deviation of Ag(f), Da(f) is the factor by which the mean
Apn(f) curve should be multiplied or divided
Oiogrv(f) standard deviation of log Agn(f) curve
O(fo) threshold value for the stability condition 0 A(f) < C(fp)
Threshold values for O¢and O A(fp)
Freq.range [Hz] <0.2 0.2-0.5 0.5-1.0 1.0-2.0 >2.0
U(fy) [Hz] 0.25 £, 0.2 f, 0.15 f, 0.10 f, 0.05 f,
Log 0(fo) for 0.48 0.40 0.30 0.25 0.20
‘:JlozHJV(fO)
ANAS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. O
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.. C287.A
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@ C. LOTTI & ASSOCIATI S.p.A.

80/97

MISURA HVSR 504

Start recording: 10/12/10 18:01:50 End recording: 10/12/10 18:18:40
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;
Trace length:  0h16'00".  Analyzed 94% trace (manual window selection)

Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window
Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 0.63 + 0.25 Hz (In the range 0.0 - 20.0 Hz).
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@ C. LOTTI & ASSOCIATI S.p.A. 81/97
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@ C. LOTTI & ASSOCIATI S.p.A.

82/97
Max. H/V at 0.63 + 0.25 Hz (in the range 0.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 0.63 > 0.50 OK
n.(fp) > 200 562.5>200 OK
Oa(f) < 2 for 0.5f) < £ < 2f, if f,> Exceeded 0 out of 31 OK
0.5Hz times
Oa(f) < 3 for 0.5f) < f < 2fy if f, <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists " in [fi/4, fo]l | Aunv(f) <Ay /2 NO
Exists f* in [fy, 4] | Aunv(f) < Ag /2 NO
Ag>2 1.86 > 2 NO
fwlfA}m,(f) + DA(f)] s fo:l: 5% 10199l <0.05 NO
O¢ < O(fy) 0.12437 < 0.09375 NO
Oa(fo) < O(fo) 0.5897 <2.0 OK
Ly window length
Ty number of windows used in the analysis
n,=Lyn,fy number of significant cycles
f current frequency
fo H/V peak frequency
T standard deviation of H/V peak frequency
0(fo) threshold value for the stability condition J¢ < O(fy)
Ag H/V peak amplitude at frequency f,
Agv(f) H/V curve amplitude at frequency f
f- frequency between fy/4 and f; for which Agv(f7) < Ay/2
fr frequency between f and 41, for which Agy(f ") < Ay/2
Oa(D) standard deviation of Ay(f), U A(f) is the factor by which the mean
Agn(f) curve should be multiplied or divided
Diogiwrv(f) standard deviation of log Ayv(f) curve
O(fo) threshold value for the stability condition JA(f) < 1(fp)
Threshold values for [(yand 7 4(f;)
Freq.range [Hz] <0.2 02-0.5 05-1.0 1.0-2.0 >2.0
O(fy) [Hz] 0.25 £y 021 0.15f, 0.10 f, 0.05 f,
[1(fy) for () 3.0 2.5 2.0 1.78 1.58
Log (fy) for 0.48 0.40 0.30 0.25 0.20
iogrwrv(fo)
A.N.AS.S.pA Marzo 2011
Variante alla SS n. 1 Aurelia {(Aurelia bis) Rev. 0
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A

Progetfto esecutivo



@ C. LOTTI & ASSOCIATI S.p.A.

83/97

MISURA HVSR 505

Start recording: 10/12/10 17:10:50 End recording: 10/12/10 17:28:40
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;
Trace length: 0h16'00".  Analyzed 73% trace (automatic window selection)

Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window
Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H'V at 7.5 + 0.72 Hz. (In the range 0.0 - 20.0 Hz).
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@ C. LOTTI & ASSOCIATI S.p.A. 84/97
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@ C. LOTTI & ASSOCIATI S.p.A. 85/97

Max. H/V at 7.5 + 0.72 Hz (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f,>10/L, 7.50>0.50 OK
n.(fy) > 200 5250.0 > 200 OK
Oa(f) <2 for 0.5, < f < 2f, if f,> Exceeded 0 out of 361 OK
0.5Hz times
Oa(f) < 3 for 0.5f; < £ < 2fy if fo <
0.5Hz

Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]

Exists £ in [fo/4, fo] | Apv(f) < Ao /2 3.688 Hz OK
Exists f* in [fo, 4fs] | Auv(f) <Ay /2 11.813 Hz OK
Ag>2 3.01>2 OK
foea[Anv(f) £ (D] = o+ 5% |0.04658] < 0.05 OK
O < O(fo) 0.34936 <0.375 OK
Oa(fo) < O(fo) 0.2441 < 1.58 OK
L. window length
Ny number of windows used in the analysis
n,=Lyn, number of significant cycles
f current frequency
fo H/V peak frequency
O standard deviation of H/V peak frequency
0(fo) threshold value for the stability condition Ug < [(fp)
Ay H/V peak amplitude at frequency f,
Agn(f) H/V curve amplitude at frequency f
f- frequency between fy/4 and f;, for which Agy(f") < A¢/2
f* frequency between f; and 4f, for which Agv(f ") < A¢/2
Oa(f) standard deviation of Ag(f), [ o(f) is the factor by which the mean
Agn(f) curve should be multiplied or divided
Diogrv(f) standard deviation of log Ag(f) curve
O(fo) threshold value for the stability condition [ x(f) < 0(fy)

Threshold values for Urand O A(fy)

Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
0(fy) [He] 0.25 f, 0.2 f, 0.15 f, 0.10 f, 0.05 f,
U(fo) for Da(fy) 3.0 2.5 2.0 1.78 1.58
Log O(fo) for 0.48 0.40 0.30 0.25 0.20
iogrrv(fo)
A.N.A.S. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0O
Viabilita di accesso all’hub portuale di La Spezia TOOGEOOGETREO5_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A

Progetto esecutivo



@ C. LOTTI & ASSCCIATI S.p.A. 86/97

MISURA HVSR 601

Start recording: 10/12/10 17:34:50 End recording: 10/12/10 17:51:03
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;

Trace length:  0h16'00".  Analyzed 52% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max H/V at 12.0 + 0.38 Hz. (In the range 12.0 - 20.0 Hz).
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@ C. LOTTI & ASSOCIATI S.p.A.
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@ C.LOTTI & ASSOCIATI S.p.A. 88/97

Max. H/V at 12.0 + 0.38 Hz (in the range 12.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f>10/L, 12.00 > 0.50 OK
n(fp) > 200 6000.0 > 200 OK
Oa(® <2 for 0.5, < f < 2fy if > Exceeded 0 out of 577 OK
0.5Hz times
Oa(f) < 3 for 0.5f, < £ < 2fy if f<
0.5Hx

Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]

Exists f™in [fo/4, fi] | Aunv(f) <Ay /2 4.281 Hz OK
Exists £ in_[fy, 4f0] | Aunv(f) <Ay /2 22.656 Hz OK
Ag>12 2.38>2 OK
foeal Ann(f) £ DA(D] = £ 5% |0.01511] <0.05 OK
O¢ < O(fy) 0.18128 < 0.6 OK
Oa(fo) < O(fy) 0.2488 < 1.58 OK
%y window length
Ty number of windows used in the analysis
n. = L, n, [y number of significant cycles
f current frequency
fo H/V peak frequency
P standard deviation of H/V peak frequency
C(fo) threshold value for the stability condition (¢ < [(fy)
Ao H/V peak amplitude at frequency f;
Agv() H/V curve amplitude at frequency f
f- frequency between fy/4 and f, for which Agv(f") < A¢/2
f* frequency between f; and 4f, for which Agy(f ") < Ay/2
(D standard deviation of Ay(f), [1A(f) is the factor by which the mean
Apv(f) curve should be multiplied or divided
Ciogrrv(f) standard deviation of log Agv(f) curve
O(f) threshold value for the stability condition [ A(f) < [1(fy)
Threshold values for Jrand ()
Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
O(fo) [Hz] 0.25 1, 0.2 f, 0.15 f; 0.10 f, 0.05 f,
O(fp) for Ja(fy) 3.0 2.5 2.0 1.78 1.58
Log M(fy) for 0.48 0.40 0.30 0.25 0.20
Uiogryv(fo)
A.N.AS. S.p.A. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all'hub portuale di La Spezia TOOGEOQOGETREOS_A
Interconnessione tra i caselli della A-12 ed il Porto di La Spezia c.a.: C287.A
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@ C. LOTTI & ASSOCIATI S.p.A. 89/97

MISURA HVSR 602

Start recording: 06/12/10 12:13:03 End recording: 06/12/10 12:29:28
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;

Trace length: 0h16'00".  Analyzed 73% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%
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HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 6.81 + 0.41 Hz. {In the range 0.0 - 20.0 Hz).
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@ C. LOTTI & ASSOCIATI S.p.A.
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@ C. LOTTI & ASSOCIATI S.p.A.

Max. H/V at 6.81 + 0.41 Hz (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f,>10/L, 6.81 > 0.50 OK
n.(fp) > 200 4768.8 > 200 OK
Oa(f) <2 for 0.5f) < £ < 2y if o> Exceeded 0 out of 328 OK
0.5Hz times
O4(f) <3 for 0.5, < f < 2fy if fo <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f"in [fo/4, fo] | Auv(f) < Ao /2 3.25Hz OK
Exists £ in [y, 4f] | Auv(f)) < Ag/2 NO
Ag>2 234>2 0K
freal Anv(D) £ Oa(H)] = fox 5% |0.02933] < 0.05 OK
O¢ < O(fo) 0.19978 <0.34063 OK
Oa(fo) < O(fo) 0.255<1.58 OK

L. window length
ny number of windows used in the analysis
n,=Lyn,f number of significant cycles
f current frequency
fo H/V peak frequency
O standard deviation of H/V peak frequency
O(fy) threshold value for the stability condition (¢ < O(f5)
Ao H/V peak amplitude at frequency f,
Ann(f) H/V curve amplitude at frequency
f- frequency between fy/4 and f, for which Ag(f7) < Ao/2
f* frequency between fy and 4f; for which Agy(f Y <A2
Oa(D standard deviation of Agn(f), Ta(f) is the factor by which the mean
Agv(f) curve should be multiplied or divided
Diogrv(f) standard deviation of log Ag(f) curve
O(fp) threshold value for the stability condition U A(f) < O(fp)
Threshold values for O¢and U a(fo)
Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
O (fo) [Hz] 0.25 1, 0.2 f; 0.15 f; 0.10 f, 0.05 f,
U(fy) for [Ja(fo) 3.0 2.5 2.0 1.78 1.58
Log 0(fp) for 0.48 0.40 0.30 0.25 0.20
Jyogrnv(fo)
AN.AS. S.pA. Marzo 2011
Variante alla SS n. 1 Aurelia (Aurelia bis) Rev. 0
Viabilita di accesso all'hub portuale di La Spezia TOOGEOOGETREO5_A
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@ C. LOTTI & ASSOCIATI S.p.A. 92/97

MISURA HVSR 653A

Start recording: 06/12/10 11:15:39 End recording: 06/12/10 11:32:17
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN;

Trace length:  0h16'00".  Analyzed 58% trace (automatic window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max_H/V at 9.06 + 0.82 Hz. (in the range 5.0 - 20.0 Hz).
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Max. H/V at 9.06 + 0.82 Hz (in the range 5.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
f,>10/L, 9.06 > 0.50 OK
n(fg) > 200 5075.0 > 200 OK
Ua(f) <2 for 0.5f, < f < 21, if f,> Exceeded 0 out of 436 OK
0.5Hz times
Oa(f) <3 for 0.56, < f < 2y if £ <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists ™ in [fo/4, fo] | Aunv(f) < Ay /2 NO
Exists £ in [fo, 4f0] | Auv(f) <Ay /2 10.813 Hz OK
Ay>2 2.08>2 OK
foeak[Anv() £ Oa(0] = o+ 5% |0.04311] < 0.05 OK
O¢ < O(f) 0.39072 <0.45313 OK
O a(fo) < O(fy) 0.1826 < 1.58 OK
I window length
ny number of windows used in the analysis
n. = Lyn, fy number of significant cycles
f current frequency
i H/V peak frequency
Cie standard deviation of H/V peak frequency
O(fo) threshold value for the stability condition C¢ < [(fy)
Ay H/V peak amplitude at frequency f,
Agv() H/V curve amplitude at frequency f
f- frequency between fy/4 and f; for which Agy(f7) < Ay/2
f* frequency between f; and 4f; for which Apv(f ) < A¢/2
CaD standard deviation of Ag(f), [a(f) is the factor by which the mean
Apv(f) curve should be multiplied or divided
Diogrrv(f) standard deviation of log Agv(f) curve
O(fo) threshold value for the stability condition [ 5(f) < [1(fy)
Threshold values for [¢and (J4(fy)
Freq.range [Hz] <0.2 0.2-0.5 0.5-1.0 1.0-2.0 >2.0
J(fp) [Hz] 0.25 1, 0.2 f 0.15 1, 0.10 £, 0.05 f,
C(fy) for [a(fo) 3.0 2.5 2.0 1.78 1.58
Log [O(fp) for 0.48 0.40 0.30 0.25 0.20
Diogrwv(fo)
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MISURA HVSR 653B
Start recording: 06/12/10 11:46:09 End recording: 06/12/10 12:02:58
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN ;
Trace length:  0h16'00".  Analyzed 52% trace (automatic window selection)
Sampling frequency: 128 Hz
Window size: 20 s
Smoothing window: Triangular window
Smoothing: 10%
HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 6.13 £ 0.31 Hz. (In the range 5.0 - 20.0 Hz).
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Max. H/V at 5.13 + 0.31 Hz (in the range 5.0 - 20.0 Hz).
Criteria for a reliable HVSR curve
[All 3 should be fulfilled]
fo>10/L, 5.13>0.50 OK
n.(fy) > 200 2562.5 > 200 OK
O4(f) <2 for 0.5f; < £ < 2f, if o> Exceeded 0 out of 247 OK
0.5Hz times
Oa(f) < 3 for 0.5fy < f < 2fy if fy <
0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists ™ in [fo/4, fo] | Auv(f) < Ao /2 NO
Exists f*in [fo, 4f] | Anv(f) <Ag/2 9.125 Hz OK
Ay>2 2.88>2 OK
foeax[Anv(f) £ Oa(B)] =fox 5% |0.02826] < 0.05 OK
O < O(fp) 0.14483 < 0.25625 OK
O a(fo) < O(fo) 0.3928 < 1.58 OK
Ly window length
Ny number of windows used in the analysis
n.=Lyn,f number of significant cycles
f current frequency
fo H/V peak frequency
Ot standard deviation of H/V peak frequency
[(fo) threshold value for the stability condition O¢ < U(fy)
Ay H/V peak amplitude at frequency f,
Ann(D) H/V curve amplitude at frequency f
f- frequency between fp/4 and f;, for which Agy(f7) < A/2
fi" frequency between f, and 4f, for which Agv(f ™) < Ao/2
Oalh) standard deviation of Agn(f), Oa(f) is the factor by which the mean
Apn(f) curve should be multiplied or divided
Oiogrrv(E) standard deviation of log Ag/(f) curve
O(fo) threshold value for the stability condition U a(f) < C(fp)
Threshold values for Orand Oa(fo)
Freq.range [Hz] <0.2 02-0.5 05-1.0 1.0-2.0 >2.0
O (fy) [Hz] 0.25 f; 0.2 f, 0.15 f, 0.10 f, 0.05 f,
O(fy) for Oa(fo) 3.0 2.5 2.0 1.78 1.58
Log [(fy) for 0.48 0.40 0.30 0.25 0.20
Diogrv(fo)
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