CPTU47A

Commissioner: PROGRA s.r.l.

Abs. quota [em]: D
Prehole [em]: O

Hydrostatic Line [crm): 195

GEOQLOG s.r.l.

Test Locatlion: Discarica CPTU 1

Date; 16032005

- Site: Discarica Hera . Romea N.

Lacality: Ravenns
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| Commissioner: PROGRA s.r.l.

GEOLOG s.r.l.

Abs. cuota [om] O

Prahola [cm}: 8

Hydrostatic Line [cm]; 195

Teslt Location: Discarica CPTU 1
Date: 1680372005

S»fé: Discarica Hera . Romea N.

Localty: Raverna
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GEOLOG s.r.l Commissioner: PROGRA s.cl.
Site: Digcarica Hera V. Romea N. B T | Test Location: Discarica CPTU 1 | Abs. quota fem): 0
Locality; Ravenna Date: 16/03/2005 Prahale [em]: O
“ e A Hydrostatic Line [cm): 195
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CPT
U48A AZIERDA CON SISTEMA DI GESTIONE

elietipi s.r.L. INTEGRATO CERTIFICATC DA DRY
Vg Anmibale Zucching BY - 44100 FERRARA

Sede operabvs ed amm

118 e-maill info@elleupitt sita: www .elietpil

00174600387

Comune di Ravenna ~ Area Infrastrutture Civill - Servizio Edilizia U, O, Impianti Sportivi

o Ponte Nuovo - Raveny

Polispor &
CPTU 02 PROF, FALDA (m da p.c.) 1.00
08/04/10 PREFORO (m da p.c.) TIPO PUNTA piezocono G1 - CPL2IN
8042/10 C. SITO Ne@: 573/10 del 28/04/10

fs u incl. prof. qc fs U inch.

gradi : i Mpa kPa gradi
“1s8 ) 3020216 49,05 oo
0.58 30,40 2.26 £1.61 63542  21.00
0.70 . 30.60 2.53 62.39  649.13  21.08
1. 0.73 3. 30.80 4.47 67.67  389.44  21.20
1. 11060 50.21 0.81 7.
0. 39,60 50.94 0.96 5.
a. 23.59 41.58 0.96 70.16 36.13 10.65
0. 12.98 58.11 1.05 6 72.54 24.92 10.82
1.13 15.63 35.18 1.10 11.93 75.98 26.80 10.95
0.73 20.49 72.20 1.18 11.73 62.84 35.13 11.15
0.78 20.48 79.81 1.25 13.45 75.8¢ 10134 1132
.92 42.32 45.90 1.37 13.52 54.70 89.80 11.53
0.78 49.22 63.93 1.49 13.46 89.53 97.23 11.71
0.59 38.75 55.17 1.57 13.31 73.85  98.95 11.88
0.54 24.25 71.93 1.64 13.74 90.87  115.10  12.07
0.48 18.68 88.69 1.74 14.84 94.07  138.64  12.23
0.41 1852 11177 1.82 16.67 10156  132.37  12.41
0.40 16,94 112.72 1.91 14.22 92.45 95.90 12.57
0.40 16.00  118.10 2.00 16.13 79.74  186.81  12.80
.35 14.54  125.48 2.67 20.12 73.53  174.88  13.08
0.31 1132 132.59 2.15 15.52 5538 13930  13.30
6.34 5.85 145,46 2.22 15,40 16.83  91.54 56.27 13.52
0.36 9.97 169,72 2.33 15.60 18.06  112.56  125.32  13.74
0.29 8.95 178.37 2.35 19.80 14,15  109.18  97.18 13.94
.28 7.87 188.37 2,44 20.00 7.05 76.91  102.06  14.1
0.28 §.24 214.76 2.49 20.20 2.21 66.04 39510  14.28
.30 10,20 241.48 2.59 , 20.40 1.70 7156 347.54  14.42
0.30 087 250.25 2.64 : 20.60 .94 33.09  401.98  14.57
0.30 9.10  258.74 2,69 ; 20,80 1.07 1076 450.94  14.68
0.37 9.51 265.45 2.78 ' 21.00 1.38 14.80  529.08  14.85
1.50 12.37  107.61 2.87 , 21.20 1.49 37.95  317.13  14.96
417 26.50 96.96 2.91 , 21.40 1.44 18.64  414.86  15.05
4.34 29.02 114.22 2.99 ‘; 21.60.  2.09 2913 392.60  15.16
4.47 25.05  119.93 2.10 : 21.80 2.46 38.02 27178 15.34
5.13 20.89  130.26 3.20 é 22.00 1.80 3104 41175 15.46
6.26 30 100.84 3.30 : 22.20 2.42 37.88  430.34  15.63
.38 40. 91.35 3.46 : 22.40 6.3 66.24 65.60 15.84
.33 54. 96.24 3.58 : 22.60 3.61 §3.65  201.96  16.03
5.54 27. 54.04 3.69 ' 22.80 6.15 42,29 61.10 16.24
5.56 30.06 57.27 3.83 23.00 3.51 49,12 250,19 16.38
7.09 33.58 87,597 4.00 23.26 1.41 38,50  545.01  16.54
6.59 45.83  111.3% 4.17 23.40 1.33 35.69  481.57  16.65
5.61 39.50 87.24 4.29 ‘ 23.60 1.16 28.7 458.04 16,75
7.22 34.27 76.03 4.42 23.80 1.21 14.88  558.55  16.83
.07 42.80 78.31 4.57 24.00 1.48 1964 506.27 16,92
27 45.98 26.64 4,73 24.20 1.91 56,17 402.26  17.02
gé 55 41.15 4.88 4.94 24.40 1.62 7442 35598 17.11
< |36 48.23 36.24 5.12 24.60 1.21 40.84 38628 17.22
> v 47.74 56.88 5.27 ; 24.80 1.62 18.38 54534 17.36
— |8 56.05 42.62 5,44 ; 25.00 1.84 63.7 456.43  17.51
o |ss 55,97 83.14 5.58 25.20 2.08 1 17.64
O [= 53.26 71.26 5.70 25.40 2.22 7 1778
.24 42.58 65.10 5.86 25.60 2.06 . s 17.94
.71 35. 64.04 5.99 25.50 2.03 46.86 484,12  18.07
6.98 41, 75.26 6.16 26.00 2.11 3760 634.31  18.25
8.40 47. 107.50 5.30 26.20 2.21 52.09  708.57  18.50 §
9.32 60, 106.17 6.46 26.40 2.2 7432 655.01 16
9.55 €s. 121.49 6.62 26.60 2.07 18,
10.98 ; 6.76 26.80 1.84 18
11.08 6.93 1. 19
10.27 7.10 1. 19.
8.64 7.26 19.
g 7.40 1
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e AZENDA CON SISTEMA DI GESTIONE
elietipi s.r.L INTEGRATC CERTIFICATO DA DRY

Sede operativa ed amm.var Via Annibate Zucchini, 64 - 44100 FERRARA

tel 0532/66771: fax 0832/56118  ¢-ma

P jvAe Codice Fiscale n. 00174800387

nfo@elictpit sto: www elietipiif
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. AZIENDA CON SISTEMA DI GESTIONE
elletipi s.r.l. WHTEGRATG CERTIFICATO DA DRV

Sede operativa ed amm .va: Via Annibale Zucchint, 86 - 24100 FERRARA

el 0832/56771: fax 05

P IVAe Codice Fiscale n. 00174600387

119 e-mail mio@elietipun sito: www.elletipiat

drfioe e e s Trasy

siory s

COMMITTENTE Comune di Ravenna ~ Area Infrastrutture Civill ~ Servizio Edilizia U. O, Impianti Sportivi

CANTIERE Polisportive Ponte Nuove - Ravenna

CPT N° CPTU 02 PROF. FALDA (mda p.c.})  1.00

DATA 08/04/10 PREFORO (m da p.c.) TIPO PUNTA piezocono G1 - CPLZIN
COMMESSA  8042/10 C. SITO N°; 573/10 del 28/04/10

PLANIMETRIA

Localita:

doti geol Gia




e ZIENDA CON SISTEMA DI GESTIONE
elletipi s.r.1. INTEGRATO CERTIFICATO DA DNY

Sede operathve ed amm.va: iz Annibale Zucehiny, 68 - 44100 FERRARA

tel. 0532/56771: fax (5 19 e-matk infol

@elietpii sito: wwiw ellelipui

P ivhe Cadice Fiscale n. 0D174800387

TENTE ervizio Edilizia U. O. Impianti Sportivi

ANTIERE

PT N® CPTU 02 PROF, FALDA {m da p.c.) 1.00
ATA 08/04/10 PREFORO (m da p.c.) 0.00 TIPO PUNTA piezocono G1 - CPL2IN
OMMESSA  B042/10

prof. {(m) Prof. media Pot. strato Litotogia g, media ¥ &'y C, media @' (1) @ (2}
da a (m) (m) (kg/em?) (t/m>) (kg/em?) (kg/cm?) (gradi) (gradi)

.00 - 006 .03 .06 sabbie fimose 17.867808 1.3-1.8 0.01 50
0.06 - G4 .10 .08 himi e imi sabbiosi 21.4 1.3-1.8 Gz 1.4 »45 44
G.14 - Q.22 0,18 .08 it argiliost e argille limose 21.6 0.04 1.4 - -
0.22 - 0.24 .22 0.02 argilie 20.8 0.04 1.4 - -
0,24 - 0.28 G.26 G.04 i argiffosi e argifle fimose 27.4 1.3-1.8 6.05 1.8 - -
0.28 - 0.34 0.31 C.08 timt e limi sabbiosi 30.7 1.3-1.8 .06 2.0 432 40
0.34 - 038 .35 0.02 argilie 1%.1 G.7-1.3 C.06 - -
8.36 - L4z 0.39 limi argiflost e argille hmose 20.8 & 0.07 14 - -
0.42 - L.4s .44 004 argilie 20.2 0.7-1.2 0,08 i3 - -
(.46 - 1.04 G0.75 .58 torbe 14.4 ¢.4-0.8 0.18 o.8 - -

1.04 - 1.46 1.25 C.a2 argille 5.3 0.4-0.¢ 0.23 .4 -
1.4 - 1.50 1.48 .04 L argiliost e argilie limose G.e-1.1 .22 0.3 - -
.56 - 154 1.52 0.04 fims & imi sabbiosi 5. 0.8-1.1 0.22 0.4 ~32 25
.54 - 158 1.55 .02 itmi argilios) e araiiz limose 5.2 0.8-1.1 ¢.22 .3 - -
1.5 - 1.80 .68 0.24 fimi & lim: sabbiost 10.3 G.8-1.1 G.28 .7 <32 27

.86 - 2.28 2.04 G.48 timi argitios: e argille imose 7.7 0.8-1.1 0.33 0.5 -
2.28 - 238 2.33 10 argille 9.0 0.4-0.8 .32 0.6 - -
2.28 - 2.50 2.44 3,12 torbe 7.8 06,4-0.8 G6.23 0.5 - -
2.50 - 2.58 2.54 ¢.0¢8 argille 7.7 0.4-0.8 .23 0.5 - -
2.58 - 2.72 .14 torbe 8.0 0.4-3.8 35 C.4 - -
.72 - 4.18 2,45 1.48% argille 4.1 0.4-0.8 0.53 g.2 - -
4,18 - 434 4.26 ¢.16 time argilios: e argilte imose 3.4 0.8-1.1 0.49 - -
4,34 - 4.4 4,57 0.08 argilie 3.2 0.4-0.8 G.49 - -
4.40 - 4427 4.41 fimt argiifos! e argille fimose 3.8 0.8-1.1 0.49 C.2 - -
4,42 -~ 4.50 4,46 g.oe argile 3.4 0.4-0.8 .50 0.2 - -
4.50 - 4.80 4.55 G0 himt argiliosi e argille hmoese 2.6 6.8-1.1 .51 .2 - -
4,60 - 474 4.67 C.14 argille 2.7 0.4-0.8 G.52 G - -
4.74 - 4.86 4.80 G.12 hmi argillest e argilie imose 2.0 0.8-1.1 .52 [53 - -
4.86 - 5,10 4.98 G.z4 argilie 2.7 0.4-0.8 0.56 - -
5.1¢ - 54 512 G.04 fimi argiflosi e argille limose 2.¢ 0.8-1.1 .58 ‘ 0.1 - -
5.14 - 5.94 5.54 .80 argilie 3.0 C.4-0.8 0.66 .1 - -
5.94 - .88 5,95 .04 jimt argillos: e argille hmose 2.9 0.8-1.1 G.63 0.2 - -
598 - 8.02 5.00 .04 lime e fimi sabbiost .6 0.8-1.1 0.52 G.6 20
6.02 -  ©6.10 &.06 4,08 sabbie limose 14.3 G.8-1.3 0.64 - ~32 22
610 - 616 6.13 i e fimi sabbiost 12.5 .65 0.8 -32 21
§16 - £.21 0.3t sabbe imose 26.3 0.8-1.1 .56 - 25
5.26 - §.34 8,16 sabbie 45.2 C.8-1.1 0.68 - z8
£.42 - £.50 .46 ¢.08 sabbie imose 40.8 0.8-1.12 G.6e - 3z 27
86.50 - 6.78 .64 (.28 sabbie 44,0 0.8-1.1 - w3z 28
6.78 - 6.86 &.82 .08 sabie mose 3%.6 0.8-1.1 32 27
6.86 - 7.56 ¢.70 sabbie 74.9 G.8-1.1 y 3%
756 - 765 sabbie himose 56.% o 28
7.68 - S04 £.28 1.38 sabbie 64.5 0.8-1.1 1.02 - N32 28
G.04 sabbie limose 0.8-1.1 - 27
10.84 sabiie 0.8-3.2 2.7z 2e
.02 sablie imose 54.5 .6-1.1 2.8 - ~32 23
limi & bmi sabbioss 28.& 0.8-1.3 2.19 & 19
1 C.4-0.8 - -
1 €% 2.20 C.B - -

.02 argitle G.a~0.& .26 -
bye hmo C.8~1.1 - oy 20
ftmie 1 17
hm: arg C.8-1.1 [SA3 - -
argiiie 171 [T - -

- disrpretarion




o , AZIERDA CON SISTEMA Di GESTIONE
elietipi s.r.i. INTEGRATO CERTIFICATO DA DRV

ini. 69 - 44100 FERRARA

19 e-mail mfo@eliebpiit sito: www elletip il

Sede operaliva ed amm .va: Via Annibale Zuce
el 0532/5677 1 fax 0552/581

P VA& Codice Fiscate n. 00174800387

OMMITTENTE Comune di Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. O. Impianti Sportivi

CANTIERE Polisportive Ponte Nuove - Ravenna
CPT N° CPTU 02 PROF. FALDA (m da p.c.) 1.00

DATA 08/04/10 PREFORC {m da p.c.) 0.00 TIPO PUNTA piezocono G1 - CPL2IN
COMMESSA  8042/10

Prof. {m} Prof, media Pot. strato Litologia q. media Y o'vo C, media (1) @ (2)

a (m) (m) {kg/em?) (t/m*) (kg/cm*) (kg/em?) (gradi) (gradi)
- 20.30 20.28 0.04 Iimi argillos) & argille limose 19.1 0.8-1.1 2.22 1.0 - -
- 20.34 20.32 C.04 argille 16.1 0.4-0.8 2.23 .8 - -
- Z20.38 20.3¢8 .04 limi argitlosi e argille limose 15.7 0.8-1.1 2.23 0.8 - -
- 2050 20.44 G.12 argille 2.9 0.4-0.8 2.25 .4 - -
- 2082 20.51 0.0z mi argillos e argille himose .2 0.8-1.1 2.24 0.3 - -
- 20.84 20.68 .32 limi e fimy sabbiesi 101 G.8-1.1 2.29 G.4 <32 13
- 20,86 20.85 G.o2 sabbie limose 13.2 0.8-1.1 2.28 - «32 15
- 2108 20.97 .22 fimi e hmi sabbiosi 5.4 0.8-1.1 2.322 o7 <32 15
- 2116 21,12 .08 fimi argillosi e argille limose i2.4 G.8-1.1 2.32 0.5 - -
- 21.490 21.28 G.24 limi & hmi sabbiosi 4.1 0.8-1.1 2.325 0.6 <32 15
- 21.48 21.44 .08 sabbie limose 21.0 0.8-1.1 2.35 - 232 17
- 21.64 21.56 ¢ himi e hmi sabbiosi 20.4 ¢.8-1.1 2.38 1.1 <32 17
- 2172 21.88 C.08 sabbie limose 29.1 0.8-11 2.38 - <32 19
- 2196 21.84 0.24 limt & hmy sabbios: 18.2 0.8-1.1 2.42 0.2 <32 €
- 2198 21.97 .02 sabbie limose 16.4 0.8-1.1 2.41 - ~32 15
- 2214 22.06 .16 lirni e Himi sabbiost 20.0 0.8-1.3 2,43 1.0 <32 17
- 22.32 22.23 0.18 sabbie Jimose 45.9 0.8-1.1 2.45 - 32 21
- 22.42 22.37 .10 sabbie 717 G.8-1.1 2.46 - <32 Z4
- 22.48 0.04 sabbie hmose 34.5 Q0.8-1.1 2.4% - 32 20
- 22.48 22.47 .02 lim1 e hmi sabbiosi 27.1 0.8-1.1 2.46 1.5 232 18
- 22.50 22.49 ¢.02 fimi argitfos: e argille limose 24.2 0.8-1.1 2.45 1.3 - -
- 22.51 argilie 4.8 0.4-0.8 2.47 1.4 -
- 22,54 22.53 0.0z fins argilios: e argille hmose 2.7 0.8-1.1 2.47 1.7 - -
- 22.58 22.58 6.02 himi e limy sabbiost 36.4 0.8-1.1 2.47 2.1 32 20
- 22.64 22,80 0.08 sabbig’ imose 51.8 0.8-1.1 2.48 - ~32 22
-~ 22.84 22.74 .20 sabbie 1.8 ¢.g-1.1 2.51 - <32 23
- 2290 22.87 .08 sabbie lirnose 4z.2 Q.8-1.1 2.51 - 3z 2%
- 22,82 22.5: C.02 {imi e hmy sabbiosi 22.8 0.8-1.1 2.51 1.3 <32 i7
- 2294 22,83 6.02 fimi argiliosi e argille imose 17.5 0.8-1.1 Z.51 o.e -
- 22,95 .02 argille 15.1 0.4-0.8 2.52 0.7 - -
- 23.04 Z3.00 0.08 limt argitlosi e argille timose 15.8 0.8-1.1 2.53 0.7 - -
- 23.12 23.08 G.08 lim: e limu sabbiesi 14.2 0.8-1.1 2.54 4.6 232 14
- 2332 23.22 0.20 fim argill e argille imose 12,9 0.8-1.1 2.58 0.5 - -
- 23.38 23.35 0.06 himi e fimi sabbtost 0.8-1.1 2.56 0.6 <32 14
- 2352 23.4% .14 limu argiftost e argilie imose 12.1 0.8-1.1 2.58 G.5 - -
- 24,10 33,81 .58 fimi & himi sabbiosi 13.¢ 0.&-1.1 2.67 0.6 Nl 14
- 24 24.21 - 0.22 timi argillos: e argille hmose 175 £.8-1.1 T2.68 0.8 - .
. 446 24.3% araille 2.68 0.6 - -
- 24.54 24,50 hre argiflos e argilte imose 118 4.8-1.1 2,69 0.5 - -
- 24,88 24.60 g1z lirar & imi sabbiosi 11,7 ¢.8-1.1 2.71 ¢4 13
- 2476 24,71 G610 sabiie imose 17.4 0.8-1.1 oL 15
- 24,87 24.7% G086 fme e hima sabbiosi 18.¢ 0.8-1.1 2.72 C.8 15
- 24.94 24,88 0012 limi argiflos: ¢ argille hmose 0.6-1.1 .74 .8 - -
24,95 24.93 0.02 himi e fimi sabbios: 18.9 0.8-1.1 0.9 32 16
35,12 ime argifios: e argifle limose 20.9 i 1.0 - -
- limi 2 by sabbiost 0.8-1.1 1.2 32 17
. G086 timi argiliosi € argilie hmose 22.C Ce-1.1 1.1 - -
- 25,42 25,40 0,02 argille 0.4-0.8 2.79 1.0 - -
- 25.48 .06 lim: argifles: e argilie imose 1.0 R -
1 2.7¢ 11 16

G.8-1.1 2 [eR
1.0

e fimose U.8-1.1 264 - 17
026 tims e hm G.8-1.1 .88 il 18




. AZIENDA CON SISTEMA Ui GESTIONE
elistipi s.1.1. INTEGRATO CERTIFICATC DA DNV
Sede operativa ed amm.va: Via Annibale Zucchini, 69 - 44100 FERRARA

tel, (0532066771, 1ax DE32/56118  e-mail info@slietiplit sito: www.elletipiit

P WAe Codice Fiscale n. 00174600387

H

COMMITTENTE Comune di Ravenna - Area Infrastrutture Civili - Servizio Edifizia U. O. Impianti Sportivi

CANTIERE Polisportive Ponte Nuovo ~ Ravenna

CPT e CPTU 02 - " PROF. FALDA {m da p.c.) 1.00

DATA 08/04/10 = CPREFORO (m da p.Cc.) 0.00 TIPO PUNTA piezocono G1 - CPL2IN
COMMESSA ~ 8042/10. =

Prof. {m} Brokn togiz g, media ¥ 'vo C, media @' (1) @ {2)

a (hg/om ) (t/m?} (kg/em?) {kg/em?) (gradi) (gradi)
- 27.18 2 187 0.8-1.1 3.03 0.9 - -
- 27.2 27,22 14.7 0.8-1.1 3.00 0.6 «32 14
- 27.38 27,33 k*ﬂé timose 130 0.8-1.1 3.01 0.5 - -
- 27.96 37,67 o 15.7 0.8-1.1 3.10 0.7 32 14
- 28.00 27,98 37.2 0.8-1.1 3.07 - <32 10
- 28,24 28,12 74,3 0.8-1.1 3.11 - <32 23
- 2828 28.25 40,1 0.8-1.1 3.10 - <32 1
- z8.28 28.27 31.3 0.8-1.1 3.11 1.7 <3z 18
- 28,30 28.29 26.7 0.8-1.1 3.13 1.4 - -
- 2832 22.8 3.11 1.1 - -
~ 28.3% 3.12 0.8 - -
- 28,42 3.12 o7 - -
- 2848 3.3 0.6 - -
- 2850 313 0.6 «32 14
- 2852 3.13 0.6 - -
- 28.64 3.15 0.6 «32 14
- 28.68 3,15 - <32 17
- 28.90 3.18 - <32 22
- 28.94 3.18 . <32 20
- 28,96 3.18 2.0 <32 18
- 2898 3.18 1.4 - -
- 2902 3.18 1. -
- 29.04 2.18 0.9 - -
- 29,08 3,19 0.8 - -
- 2824 3.21 1.0 <32 15
- 29.44 3.24 0.8 - -
- 29,50 3.24 ©.8 <32 14
- 28.56 3.25 0.8 - -
- E8.60 3.25 0.9 <32 15
- 29,78 3.27 0.7 - -
- 3082 3.40 1.0 <32 15
- 30,88 3.40 - <32 20
- 30.90 3.39 - <32 22
- 30.94 3.40 - «32 22
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| GEOEMME DUE S.a.5 [CPTU49A7] | Commissioner: PROVINCIA RAVENNA

Site: 07031 Test Location: 5.cpt Abs. quota [cm}; 0
Locality: RAVENNA Date: 06/02/2007 Prehole [cm]: 0
Hydrostatic Line [cm]: 0
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GEOEMME DUE S.a.s CPTUS50A Commissioner: PROVINCIA RAVENNA

Site: 07031 Test Location: 4.cpt Abs. quota [em]: O
Locality: RAVENNA Date: 06/02/2007 Prehole [em]: 0
Hydrostatic Line [cm]: 0
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EEOEMME DUE S.a.s CPTU51A Commissioner: PROVINCIA RAVENNA

Site: 07031 kTest Location: 1.cpt Abs. quota [cm]: 0
Locality: RAVENNA Date: 05/02/2007 Prehole [cm]: O
LHydrostatic Line [em]: 0

Page 1/1
3 160 240 320 400 0 12 2,4 36 48

6 0 2
== I l,__‘
r

6 9 12 0 16 32 48 64 80 -100
0

T %: i i
b SEE

3 T .
¢

wa

I 1 1
1 L ,
i ]

HEIEEE |

Qc, qT [MPa]l " Fs [kPa] U2, U0, U2-U0 [kPa] Rf [%] Tilt [°} Speed [cm/sec]
TGSWO3 for Pagani Geotechnical Equipment acquisition syste

| v1SnLdD)



Damiano
Casella di testo
CPTU51A


GEOEMME DUE S.a.s Commissioner: PROVINCIA RAVENNA

Site: 07031 Test Location: 8.cpt Abs. quota [cm): 0
Locality: RAVENNA Date: 06/02/2007 Prehole [cm}]: 0
Hydrostatic Line {cm]: 0
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GEOEMME DUE S.a.s Commissioner: PROVINUIA KAV Eivium
CPTU53A

Site: 07031 t———— 1 [ Test Location: 3.cpt Abs. quota [cm]: O
| Locality: RAVENNA Date: 05/02/2007 Prehole [cm]: 0
Hydrostatic Line fcm}: 0
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GEOEMME DUE S.a.s ‘CPTU54A | Commissioner: PROVINCIA RAVENNA W
Site: 07031 Test Location: 2.cpt Abs. quota {cm]: 0
Locality: RAVENNA Date: 05/02/2007 Prehole fcm]: 0

( Hydrostatic Line [em]: 0
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DOTT. GEOL. THOMAS VERC(

CPTUS5A

oma, 10 44021 CODIGORO (Ferrara)

PROVA PENETROMETRICA STATICA CON PUNTA ELETTRICA

DIAGRAMMI DI RESISTENZA

RIF. PROVA:

CPTU n°:

u07-15

RER2

COMMITTENTE: Regione Emilia Romagna
CANTIERE: Casalborsetti (Ra)

DATA: 29/01/2015

PROFONDITA' MASSIMA DELLA PROVA (m da p.c.): 20,70
PROFONDITA' FALDA (m da p.c.): 0,30
PREFORO (m da p.c.): 0,00
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DOTT. GEOL. THOMAS VERON CPTUS6AM; 10 44021 CODIGORO (Ferrara)

PROVA PENETROMETRICA STATICA CON PUNTA ELETTRICA

DIAGRAMMI DI RESISTENZA

RIF. PROVA:

CPTU n°:

u07-15

RER3

COMMITTENTE: Regione Emilia Romagna
CANTIERE: Marina di Ravenna (Ra)
DATA: 28/01/2015

PROFONDITA' MASSIMA DELLA PROVA (m da p.c.): 20,70
PROFONDITA' FALDA (m da p.c.): 1,30
PREFORO (m da p.c.): 0,00
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DOTT. GEOL. THOMAS VERONESE_-\lia Roma, 10 44021 CODIGORO (Ferrara)

CPTUS7A

PROVA PENETROMETRICA STATICA CON PUNTA ELETTRICA
DIAGRAMMI DI RESISTENZA

RIF. PROVA:

CPTU n°:

u07-15

RER4

COMMITTENTE: Regione Emilia Romagna

CANTIERE: Lido di Savio (Ra)
DATA: 28/01/2015

PROFONDITA' MASSIMA DELLA PROVA (m da p.c.): 20,70
PROFONDITA' FALDA (m da p.c.): 1,20
PREFORO (m da p.c.): 0,00
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CPTUSEA]]

GEOLOG s.rl

Commissioner: PROGRA s.r.l.

Site: Discarica Hera V. Romaa N.
Lacality: Ravenna

Test Location: Discarica CPTU 2
Dase: 16032035

Abs. quola fem]: G
Prahole [cm]: 0
Hydrostatiz Line [om): 190

Paga 1/3
18 3 45 8 75

1

| ;"&' |

~ i
5 e — I
. S G
10 F = A
==

13 .-?.,_,|__, et
?: | | l
S
4 —— ! |
éizi,-:_—-_‘: |
et

| Qc [MPa]

TSURDY for Ragani Goatechmical Foupmon! sogisnn sy sfonis

1
| o |
= |

Fs [kPa) U2, UD, L2-U0 kP

|
|
]
1



Damiano
Casella di testo
CPTU58A


10

q

Abs, quota [em]: O
Hydrostatic Line fem]: 190

Prehcie [cm]: O
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GEOLOG s.r.l.

Commissioner: PROGRA s.r.l.

Site; Discarica Hera V. Romea N,

Locallty: Ravenna
 Bidcsmesed Ldiondiiians

Test Location. Biscarica CPTU 2
Date: 16/03/2005

Abs. quota [cm]: @
Prebcle [em}: O
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Prova eseguita da:

m Pergeo 5.r.l
; SC PTU 3 via dell'artiglanato,2 44130 - Ro Ferrarese

Committente: Comune di Ravenna 1D Prowa: SCPTU 3 Profondita massima raggiunta: 30,00 mt whwne pergeo.it - infa @pergeo.it

Cantiers:Piazzale Kennady (RA) Profondita falda: mt 2 dap.c. Punta sismica: Tecnopenta G1-CPL2IN - SISMI Dvir del Laboratorio: Dr.Geol M.Condotta

Data: 22/03,/2013 Preforo: 1,20 mt scavo + fino a mt 7,00 di dpsh n" Dissipazioni eseguite: 0 Sperimentatore: Dr.Geol. F. Zanella
Prof. RP RL PN Incl. |V.avanz] Prof. RP RL PN Incl. |Vavanz| Prof, RP RL PN Incl. | Vavanz| Prof. RP RL PN Incl. | Vavanz| Prof, RP RL PN Incl. | Vavanz
metr| Mpa EPa EPa Gradi® | cm/sec | metri Mpa L] KPa Gradi * | om/sec | metri Mpa KPa Kbz Gradi ® | cmfsec | metri Mpa kPa L] Gradi * | omysec rmietri Mpa KPa KPa Gradi ® | cmysec
0020 0058 Oeil 75i0 OGBS 1930 | Leo0  boo0 1613 3420 2 OAET 2160 [ 3300 001z 1192 7550 1218 21eb | 4540 0017 0.J54 J27J0 0890 2100 § 6600 2 D301 3280 4297/0 21692 2150
0.040 0.026 0.080 L4860 (563 2580 1.680 0,135 1.058 -2.200 G608 2.180 3.320 0012 0.950 7510 1.302 21806 4 960 G017 0476 22230 080G 2.200 6.620 0354 3280 44200 1638 2130
L0860 0.00a 0171 Ldsd L8568 2.610 1.0 050 0.058 -4.640 0LE13 2150 3.340 0.1z 0616 7570 1158 2170 4.980 0017 0365 22330 0841 2220 5.640 o.ao7 3.836 45420 1663 2,110
0080 0.054 0.94% 0.240 0662 2530 1.720 0.083 1508  -4.640 0670 21590 3.380 0012 0.505 510 1.1E8 2.100 5.000 0.oL7 0365 23440 0843 2.250 6.660 0.567 5391 45420 1609 2.040
0.100 0.092 0.953 L.010 944 15680 1.740 0.040 1.062 -4.640 0659 2.180 3.380 0034 0.505 75m0 1.181 2100 5.040 0034 0623 30760 0819 1820 6.680 0.684 4280 46640 1596 2.150
0.120 0.087 0.842 0.240 1.451 2580 1.780 0.051 0.951 -4.640 0.595 2110 3,400 0032 0.612 750 1193 2150 5080 0044 0.734 31990 0779 2.240 6.700 0652 5168  47ER0 1603 2320
0.140 0.007 0.084 2 RED 0268 2.540 1.780 0.040 0.951 -4.640 0.576 2180 31.420 0064 0612 7570 107 2120 5.080 0034 0623 31990 O0EH3IB 2230 6.720 o5as 5503 46640 1823 2180
0160 0.005 0282 3.900 tag? 1.500 1.800 0.051 1.062 -4.640 (686 2180 3440 0.011 0.723 6.340 1083 1150 £.100 0032 0,730 31990 0805 2200 6.740 0.641 5614 47860  1.558 2.160
0.180 0.047 0282 Q.240 1017 2.580 1820 0083 0728 -5.870 0592 2.220 3460 0032 0612 7570 1.081 2.080 5120 AT ] 0.734 31.9890 0812 2.290 &.760 0.737 A.B36 459080 1.598 2.100
0.200 0.026 0.727 2 6ED 1.032 2.500 1.840 0.052 2.399 -5.H70 0.681 2270 3480 0031 1.6048 75m0 1.069 2100 5.140 0,034 0623 31990 0781 2,180 6.780 0822 4614 50300 1.508 2.070
0220 0.050 0.842 3.900 012 1510 1.880 0.052 an -7.090 0673 1720 3.500 0.031 1.385 £.340 1.160 2.200 5.180 0.043 0619 31990 0905 2060 6.800 1043 68939 51520 1557 2.130
0240 0.010 0.17% 2200 0.636 1510 1.880 0.084 1.843 -5.870 0.688 2.220 3.520 0.0z8 0.045 7570 1078 2220 5.180 0032 0619 31990 0.842 2310 6820 1313 10050 46640 1400 2.080
0.260 o028 0842 3.900 0834 2580 1,900 o042 2732 -7.080 0702 2.280 3.540 0.007 0.823 7570 1104 2190 5200 0032 0619 31990 2 0882 2280 &840 0.854 14806 45420 1439 2170
0280 o.02a 0162 2.6a0 1.069 2.630 1.920 0031 1.843 -7.090 La32 2180 3.5650 0081 0.489 75710 1102 2160 5220 0032 0.619 31.9590 o872 2.280 b.860 1181 10,050  47.860 1.434 2.060
0.300 0.008 0162 2680 0845 1640 1.840 0.042 1310 -7.090 0,733 2.250 3.580 0.060 0.378 T.5T0 1089 2100 5.240 0.032 0.619  30.760 0854 2.350 6.880 1458 10383 49080  1.447 2.180
0320 0.044 0.273 3.900 0.961 1540 1.950 0.043 o9 -7.090 0.738 2230 3.600 007 0.596 7570 1.066 2.080 5.280 003z 0619 31990 0H39 2240 6.900 1314 9800 50300 1418 2.120
0340 0.070 0171 7570 LB 2530 1.980 0.043 0738  -7.080 0.754 1180 3620 0058 0,585 5120 1.180 2180 5280 0032 0619 31990 0800 2200 6.920 1054 11911 47860 1437 2.180
0360 0016 0.385 3.900 1.507 2560 2.000 0.043 1.292 -7.080 0.753 2170 3.640 .07 2538 7510 1054 2138 5300 o043 0619 31990 0811 2.260 £.940 0956 13133 45420 1411 2.180
0380 0.038 0278 2320 0.947 1580 2.020 .03z 0.959 -7.090 0,752 1250 3660 0.144 0.485 7570 0914 2100 5320 0.037 0603 31990 1008 1930 6.960 1138 8018 45420 1440 2130
000 o.ogs 0397 5630 1.268 2.560 2.040 0054 Lgvo -7.090 o771 2280 3.680 D04 0.259 7510 G986 2,150 5.340 037 0.714 31990 0205 2010 5.980 1.074 9240 45420 1.447 2160
0.420 0.060 0.2e4 L4g0 1.17 2.590 2.060 0.038 0.979 -9.530 0604 2.640 3.700 0025 0.481 6.340 1.033 2190 5.380 0048 0.714 31990  OBEB 2,150 7.000 1.044 9.244. 45420 1461 2.190
0440 0.005 0.718 1.460 1.237 2530 2080 0.018 0.756 -10.750 0723 2110 1720 0.025 0.370 7570 1035 2.200 5.330 0037 0.714 30760 1012 2.080 7.020 0915 11574 44200 1462 2.130
0460 0.004 0603 0.240 1.223 1580 2.100 0.038 0756  -9.530 0.726 2120 3.740 0.003 0.144 6.340 1089 2190 5.400 el (LE25 31990 0966 2.050 7.040 0872 9.795 42970 1428 2150
0.480 o208 01582 1760 1.357 1660 210 .03 0758 -9.530 621 2110 3.760 0.024 0.365 7570 1455 21190 5420 o.0s4 0825 319890 0986 2.070 7.060 0£19 757 424970 1437 2.180
0.500 0.027 0.829 Ldsl 1.274 2.660 2.140 o009 0534 -10.750 @075 1050 3.780 0.003 0477 750 1.084 2180 5.440 Q048 0825 30780 1067 2120 1.080 0.745 g.018 41750 1478 2.180
0.520 0.059 0540 5.120 1278 1.6680 2.180 0.050 0.534 -9.530 0.686 2.100 3.800 0000 0.358 750 1.047 2220 5480 0,088 0.B25 31990 0s91 2,150 7.100 o0& 9.463. 40530 1456 2.240
0.540 0.006 0.393 3900 1.295 2540 2.180 0.050 0.534 -9.530 0.723 1070 3,820 001 0.247 75710 1031 130 5.480 0048 0836 31990 1030 2160 7.120 0606 1179 40530 1510 2730
0560 0.018 0.17s 2 RE0 1.209 2500 2.200 0.039 0.534 -9.530 0.B09 2.080 3.840 0.000 0.247 75m0 1055 2170 5500 0048 0LBZS 31990 0991 2120 7.140 0532 13574 40530 1480 2330
0.580 0018 0.17s 2R80 13189 1.580 2.0 0.0 0758 -9.530 0789 000 3.860 0.0 0.247 75M 1450 1190 5520 0048 0825 318980 1038 2.080 7.160 0488 15347 39310 1521 2.240
0.600 0.018 0.397 1460 13m 2.590 2.240 0061 0.645  -10.750  OLETT L0680 3880 0052 0.201 750 11949 2.200 5,540 0,069 0825 31990 1003 2.080 7.180 0456 16681 39310 1.517 2.200
0620 0.023 0.731 2.680 1.319 2.590 2.260 0.050 1080 -10.750 0751 2.150 3.900 0020 0.243 7510 1121 2220 5.560 0091 0936 31990 1134 2.120 7.200 0403 17.792 40530  1.540 2330
0.640 0.050 0.064 1460 1317 2540 2.280 .09 0.756 -10.750 OLE36 2.180 3.920 0.0 0.243 7570 1.080 2.280 5580 0.132 1376 34430 1075 2.090 7.220 0392 13459 40530 1.543 2.280
0660 f.o28 0.064 1480 1323 26680 2.300 0.0 0645 -10.750 O.B41 2,130 3440 0.003 0.239 7570 1048 21270 5600 011 2154 3310 0962 2.150 7.240 03re 19451 40530 2 1542 2,180
0680 0.0949 0.492 5120 1420 2840 2320 0.0z 0534 -10.750  [LB36 2080 3.980 0.050 0128 8790 1281 2240 5620 0.1 2154 31990 0897 2030 7.260 03g0 18673 41750 1566 2.130
0.700 0.008 0.401 -7 1581 2640 2.340 0081 0.534 -4.530 0787 20890 3980 0167 0.205 7570 11040 22350 £.ed0 0047 4599 30760 0544 2130 7280 0.411 16328 41750  1.55% 2230
0.720 0.007 0519 -4.640 1.508 1840 2360 0.050 0,645 -9.530 0761 2120 4,000 0049 0.321 T5T0 1175 1.240 5680 0089 2710 31990 0928 2170 7300 0336 14673 44200 1564 2,250
0.740 0.007 0.508 -3.420 1.512 1.930 2.380 0.050 0.756  -10.750 0919 2110 4.020 0028 0.791 7570 1.199 2.250 5680 0.068 3376 30760 0920 2.200 7.320 0367 11891 46640  1.550 2.190
0.760 0.007 0175 -3.420 1.558 2.660 2.400 0.050 0756  -9.530 0924 2120 4.040 0028 0.791 75m0 11m 1270 5.700 0068 2821 30760 0963 2.200 7340 0431 10891 49080  1.577 2.350
0.780 0008 0.735 -3.420 159 1680 2.420 0.058 1086 -9.530 (.80 2.060 4,060 0016 0.898 75M0 1.191 2190 5720 0045 2585 30.760 0877 2.090 7360 0.4 9.2 50300 1602 22710
0800 0.019 0512 -2.300 1.485 1630 2.440 .028 0875 10750 00971 2100 4.080 0026 0120 B.7%0 1186 2190 5.740 0057 3706 30780 1118 2110 7.380 0516 9.002 50300 1577 2230
0820 0.002 0.401 -4.640 1578 1610 2480 0048 1045  -8.530 0,820 2.200 4,100 o048 0.008 75T 1185 2.280 5780 0.067 3372 31990 1138 2,090 7.400 0.536 7558  50.300 1602 2370
O.E40 D.050 0.064 -0.580 1.540 1.660 2.480 0.080 1.187 -9.530 OLESD 2.200 4,120 0013 D.445 B.7%0 1.164 2290 5.780 ouDe7 1.817 30.760 1.162 2,150 T.A420 0613 7.008 49080 1.657 2170
0860 0.019 0.265 -2.200 1512 2.700 2.500 0.059 1.530 -8310 0.914 2270 4.140 0.013 0.556 8.790 1175 2330 5800 0214 0145 31990 1368 2150 7.440 0517 6.339 46640 2 1.685 2.100
0880 0.030 0.265 -2.200 1496 2750 1520 0.058 1528  -9.530 0.930 2100 4.160 ooz 0.334 10,0100 1134 2.350 5.420 0.129 3824 28320 1716 2070 7480 0411 7895 45420 lbbb 2070
0.900 0.011 0.257 -4.640 1.601 1750 2.540 0.058 1748 -3.310 0923 1110 4.180 0.024 0.334 10.010 1138 1370 5840 0.120 3261 23440 1321 2170 7.480 0338 9.451 45420 1687 2120
0.520 0.058 0385 -1.750 1717 2.700 2,560 o058 1.748  -8.530 0.ps2 1120 4.2:00 0012 0218 10,010 1144 2.290 5.BED 0.116 3816 319890 1742 2.180 1.500 0315 10562 dasdl 1677 2.150
0840 0021 0.409 -4 6400 1.485 2,720 2.580 0.058 1.859 -9.530 ouasg 2120 4,230 ounz2 p.108 10,010 1.139 2310 5.880 oubal 3471 29.540 1547 2.0 7.520 0326 10.563  49.080 1.658 2,180
0960 0.011 0.07e -3.420 1.647 .70 2.600 (.056 1.967 -9.530 0.948 2150 4.240 0.015 0278 18550 1145 2.200 5.900 0062 3694 30760 1569 2.1E0 7.540 0634 13895 55180  1.692 2.130
0980 0.022 0.409 -3.420 1611 1660 2620 0.056 2149 -3.310 0.885 2110 4.280 0.0z7 0.282 19.780 1074 2150 5.920 U082 4356 30760 1826 2160 7.560 0836 11673 55180 1.709 2.100
1.000 0.032 0298 -3.420 1698 2H10 2640 0043 2181 -#.310 0,908 2180 4280 0.047 0.157 19.780 1058 2100 5.940 0072 4356 30780 1542 2130 7.580 0.762 A784 44200 1714 2,080
1.020 0.083 0.385% -8.310 1645 2.680 2680 0.043 2292 -8.310 0811 L1190 4,300 0058 0.167 19.780 1084 2116 58980 0.114 135 30760 1640 2190 1.600 0687 11562 35870 2 1.687 2,130
1.040 0.025 048F  -13.190 1659 1680 2.680 0.042 2177 -8.310 0,908 2.200 4,320 0021 0058  19.780 1068 2.0ao 5930 0081 1.797 30780 1513 2170 7.620 0517 14673 35650 1.740 2130
1.060 o.o25 0.2549 -13.190 1679 2.560 2.7 ooaz 2177 -8.310 o.gag 2.180 4.340 0007 0619 10,010 2.147 2.090 B.000 0.0e8 1126 30.760 1512 2150 T.640 0623 18,328  53.850 1.748 2.130
1.080 0.038 0370  -13.190 1680 1.580 2.720 0.052 217 -8.310 0.945 2150 4.360 007 0278 19.780 1124 2120 6.020 0069 0.793 31990 1521 2.200 7.660 0. 16673 Fiiso 1718 2.080
1100 0.0449 0265  -54.710  [.183 1530 2.740 .040 1.728 -4.310 (.960 2.160 4380 0.026 .34 18550 1148 1110 B.040 .06E 0.789  30.760 1537 2.180 7680 0.751 20339 741y 1737 2.080
110 0.064 0223  -56300  OuLE91 1.590 2.760 (.040 1506  -B.310 0.9949 2230 4.400 0026 0.500 18550 1058 1220 B.080 0068 0,789 31990 1545 2.240 7.700 0686 M.002 83300 1701 2180
1140 0.037 037 -14.410 12585 3580 2.780 0.or1 1.169 -7.080 0.992 2196 4.420 0026 0.834 18 550 1082 2160 B.0AD 007 0781 31990 1580 2.240 1.720 0685 24558 91RO 1.7 2320
1.160 0.027 0374  -14.410 1.696 2510 2.800 0.039 1.168 -7.080 0.988 2150 4,440 0.00g 0715 21000 0914 2110 £.1040 0,065 0.781 31990 1553 2.240 7.940 0696 24558 107800 1.724 2:180
1.180 0.027 0263  -14.410 1.679 2.540 2.820 0.038 L.054 -7.090 1.013 2.180 4.450 0.015 0500 18550 1093 2.100 6.120 0053 0.777 31990 1568 2220 7.760 0.718 24558 104020 1722 2.100
1200 0.028 0267  -14.410 @701 2510 2.840 o.oz7 0.943 -7.090 1.036 2.200 4480 o012 0.715 19.780 1063 2130 6140 0074 0777 33210 1552 2250 7.780 0739 25558 110130 1,755 2110
13220 0.003 0835 S.B70 0557 1.580 1.880 0.024 0.712 -7.080 o9 1240 4.500 0.023 0.715 19.780 1017 1150 £.160 0063 1332 33210 1592 2190 7800 0728 18113 110130 1.752 2.110
1240 0.129 0.708 2680 437 2170 2.880 0086 0.732 -3.420 1.345 1350 4.520 0013 0.381 19,780 1019 2150 6180 0062 0773 33210 15492 2210 1.820 069 28335 113790 1702 2.150
1260 007 0375 L4s0 266 2,130 2.500 0.052 0177 -4.530 1175 2.240 4,540 0.023 0381 19.780 1034 2,090 £.204 0.062 0773 34430 1608 2720 7.840 0.6Ha 27X 115010 1.734 2150
1280 0044 0819 3.420 o217 2,100 2930 0012 0.488 -7.090 1.219 2.230 4.5650 000z 0.270 19. 780 1.012 2.090 B.220 0062 0.B84 34.430 1.508 2130 T.880 0663 28331 118680 1.766 2.080
1300 0.077 172 0.240 (LE35 2.080 2.940 g.012 0.153 -7.090 1219 2.280 4.580 0011 0266 19.780 1075 2160 6.240 0061 0.EBEG 34430 1524 2.190 7.880 0.791 27565 112570 1.800 2.190
1330 0.030 0.181 2200 0535 2110 2.980 0oz 0.593 -5.670 1.206 1220 4,600 0011 0266 21000 1048 2190 6260 0061 O0.BEO 34430 1532 2310 7.900 059  2B331 99140 1.798 2.160
1340 0.077 0.4%0 2 GEl 0.B&0 2.080 2.980 0.021 0.815 -5.870 1223 1270 4,620 0011 0266  19.780 1065 2240 B.280 0084 0.872 35650 1856 2.290 7820 0610 29443 100380 1.769 2,230
1360 0.020 0.37s 0.930 0.768 2130 3.000 0.0z0 0478 5870 1.198 2.230 4,540 0.011 0266 19780 1017 1160 B£.300 0111 1004 36EH70 1688 2310 7.940 0715 27661 102800 1805 2,180
1380 0.020 0.597 0.980 0.778 2.060 3.020 0.0%6 0.180 8.790 1.132 2,650 4.660 0021 0266 21000 0850 3110 6324 0.101 1.316 35650 1640 2330 7960 0892 27439 113790 1775 2170
1.400 0012 0.375 2.200 0.585 2.080 3.040 o015 0.180 7.570 1.2086 2110 A.680 0.009 0373 21.000 1.054 2.100 6.340 03218 1.094 38.870 1.700 2270 7.980 1.662 I7.105 105250 1.B24 2.130
1420 0.002 0.042 1420 0.759 2.200 3.060 0.004 0.735 B.750 1.214 2110 4,700 0009 0373 210000 00995 21160 6380 0216 1.201 35650 1564 22710 £.000 3.1%4 25327 111350 1819 2.150
1.440 0.120 0935 2200 0.627 1.180 3.080 015 0.402 71.570 1.180 2130 4.720 0.0z0 0373 21000 1015 1130 6.380 0323 1535 35650 1532 2.200 8.020 23N 25327 112570 LB00 2.190
1480 0.014 0601 4,640 0449 1.180 3.100 0.014 0.620 B.790 1.182 2120 4.740 0.041 0373 21000 0898 2150 6400 0.334 1507 44200 1519 2530 B.040 2338 ey 90590 1794 2420
1480 0.4 0.712 4,640 o279 2.150 3.120 0.014 0.509 7570 1.264 2110 4.760 0052 0373 22220 0BSE 2150 B.420 0345 2062 428970 1565 2.090 B.060 2233 22792 88150 1.780 2.080
1500 0.150 0.557 3.900 0579 2.080 3.140 0056 0.3598 B.T90 1.192 2120 A4.780 0ol 0.373 21.000 (kikor 2180 6.440 0334 2851 42970 1629 2.000 B.080 21084 24.125  85.710 1.855 2.110
1520 0.003 0379 -7.090 0384 .000 3.180 0.046 0.398 B.790 1.228 2120 4.800 0019 0369 22220 (OB&E2 2190 6480 0313 3082 428570 1660 2070 £.100 1562 15236 78380 1801 2.090
1540 0.120 0.601 -2.300 Oudaz 1130 3.180 0.046 0.398 7.510 1.350 1.080 4820 0.020 0.373 21000 0818 1.200 6420 0302 3395 42970 1626 1110 £.120 1318 1533 686M 1071 2.150
1580 0.101 0.4%8 -3.4020 0.368 21060 3300 0035 0.620 L] 1217 rili ) 4,840 0.008 (L3158  21.000 965 2190 £.500 0292 3851 42970 1562 2170 £.140 1137 5742 61280 1771 2.160
1580 0.069 0.4%8 -3.420 o.397 2100 3.220 0.035 0.509 7.570 1.209 2100 4.850 0018 0389 22020 0841 2180 B.520 027 3851 42870 1577 2170 2.180 0.562 29681 51530 1.762 2.070
1600 0.069 0.4%8 -2.300 O.637 2120 3.240 0.035 0.620 7570 1.186 2080 4880 0.008 03ss 22230 O&98 2196 B.540 0.249 3B40 42970 1587 2.080 £.180 0506 23784 56410 2 1.786 2130
1620 0.048 0.720 -3.420 0.396 2180 3.260 0.035 0.954 7.570 11482 2070 4.900 0019 03sg 22210 1011 21230 6.580 0237 3614 42970 1681 2,090 B.200 0687 30562 78380 1.735 2.090
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Pergeo S.r.I. Via Dell'Artigianato, 2 44030 Ro Ferrarese (FE) tel. 0532/426021 fax. 0532/426521

Lavori per espletamento di indagini geognostiche propedeutiche alla progettazione della riqualificazione urbanistica di Piazza J. F. Kennedy, nel Comune di Ravenna (RA) —

Relazione di Modellazione Geologica e Geotecnica

Prova eseguita da:
m www.pergeo.it - info @pergenit Pargeo 5.rl.
' ' SC PTU 3 wia dell artigianato, 2 44130 - Ro Ferrarese
|Committente: Comune di Ravenna 10 Prova: SCPTU 3 Profondita massima raggiunta: 30,00 mt www. pergea.it - info @pergeo.it
Cantiere:Piazzale Kennedy (RA) Profondita falda: mt 2dap.c. Punta sismica: Tecnopenta G1-CPL2IN - SISMI Dir.del Laboratario: Dr.Geol.M, Condotta
Data: 22/03,2013 Prefaro:1,20 mt scavo + fino a mt 7,00 di dpsh n* Dissipazioni eseguite: 0 Sperimentatore: Dr.Geol. F. Zanella
Prof. RP RL PN Incl. |Vavanz| Prof. RP RL PN Incl. |Vavanz] Prof. RP RL PN Incl. |Vavanz)] Prof. RP RL PN Inel. | Vavanz Prof. RP RL PN Incl. | Vavanz
matri Mpa KPa KPa Gradi * | omyfsec metri Mpa EPa KPa Gradi* | cmyfsec | et Mpa KPa KPa Gradi® | cmyfsac matri Mpa Kz kPa Gradi * cm/fser mietri Mpa KFa L] Gradl * cmy/fsec
8.240 1315  25.062 BO.830  1.J63 2130 | OBB0 1629 35.133 18550 1015  2.120 | 11540 2383 23.179 35650 2182  2.210 | 13180 4011 60272 33900 4.519 2150 14820 T3/ 30,034 53,560 2.729 2.060 |
83260 0.730 30.562 107690 1.751 2080 9900 1.374 37578 1B550 1.955 2070 | 11540 2266 23574 33210 2.144 2.040 13.200 3756 43606 10010 2.499 2180 14840 5.452 30.590 56.410 2.762 1050
8280 0.688 27784 101580 1.EDO 2100 9520 1.087 44800 12450 1.948 2180 | 11580 2436 25351 34430 2157 2.050 13.220 3.680 39602 14.290 2515 2170 14860 5.452 32.145 57.630 1.781 2.030
2304 0.634 22784 99,140 1.780 2150 95840 0.806 43800 21000 1.850 2160 | 11.580 25617 28139 19780 2178 2.080 13.240 3829 36824 18550 2.506 2240 14880 5388 33.145 57.630 2.758 2118
#8320 0548 21669 96700 1.745 2080 94980 0.862 42907 49080 1.938 2.190 | 11600 2734 33.me 11460 2182 1130 13.260 4.350 30268 24.680 2517 2190 14900 5239 34.034 57.630 2.733 2180
3340 Q579 19,113 97920 1.724 2120 9 580 0979 42574 1089100 1976 2180 | 11.620 2.B62 35463 24,640 2200 2.160 13.280 4.8B0 30598 30.760 2.556 2180 14820 5165 34479 57.630 2.752 2.120
8360 0.569 18.002 97920 1.755 2130 100000 1.074 42463 102800 1.954 2.150 | 1L&40 2.872 38.129 24640 2197 2.070 13.300 5051 19709 31990 2.527 2200 14.940 5311 35.026 B0.070 2754 .090
82380 0.545 16998 102800 1759 2070 10.020 1.096 39.240  BO.B30 1.985 2150 | 1L6580 2904 35129 23420 2183 2.080 13.320 5.008 29153 31.990 2.541 2150 14960 5.566 35.804 62.510 2.760 2.060
8400 0525 14665 1183680 1.761 2.080 10.040 1561 45042 10010 1.850 2360 | 11.630 2936 33.129 20240 2184 2.080 13.340 4,900 29038 33.210 2556 2240 14980 5.907 35 6593 B66.170 2.7849 2.030
2420 0514 14887 117460 1.734 20940 10,060 1,795 55487 18790 1851 2130 | 11700 3.042 23807 12680 2173 1.070 13.360 4.815 29627 34430 2548 2230 15000 6.194 34471 69.840 1.762 2.090
d.44a0 0.545 14327 1198900 1.775 2070 10.080 2498 59.487 13.670 1962 2120 | 11.720 2857 27463 12580 2.205 1.090 13.380 4.794 30,149 35650 2572 2120 15020 6.103 34.070 75.540 2.756 2.650
8460 0.545 13439 113680 1750 2070 10,100 3029 62588 17570 1958 2150 | 1L740 2925 26463 23.900 2213 2.070 13.400 4.633 30.367 35650 2576 2.160 15040 6,305 32.626 4,720 2,758 1.990
8480 0545 13661 118680 1720 2120 10.120 3157 54264 10.010 1967 2170 | 11760 2803 26.736  23.900 2.209 2.060 13420 4.505 30034 35650 2572 2240 15064 B.294 33.95%9 a7 2.754 1.070
8.500 0545 14216 117480 1.759 2110 10.140 3029 47.264 11230 1.975 2270 | 11.780 2856 24.459 35120 21711 2110 13440 4378 29367 35650 2564 2350 15080 £.358 35292 T4.720 2.757 2,100
2520 522 14657 112570 1.724 2140 10.160 2964 42038 12450 1881 2220 || 11800 3052 24.792  2s.340 2.195 2180 13.460 4375 28359 36870 2575 2290 15100 b.656 36548 T8.380 2. 760 2180
8540 0543 14990 113790 1.747 2150 100180 2.994 40,371 14.890 1967 2190 | 11820 3073 25903 6340 2175 1150 13.480 4513 18915 39310 2572 2.290 15130 7.007 3R 848 80.830 2731 2.120
3560 0,543 16546 113.790 1.766 110 10,200 3039 38.260 17,330 1983 2230 11.840 3.052 28.792 22.200 a3 2170 13500 4.747 29582 40,530 2.603 2.200 15.140 7167 41.959 83270 2.738 2.110
8580 0543 17.101 113790  1.97% 2.080 10220 3039 34816 1RSS50 2.005 2190 | 11350 2988 27.I3e 12200 2.210 2.090 13.520 4916 29689 41750 2586 2240 15164 7.006 44.733 B3.270 2.757 1.080
8600 0522 16990 113790 1751 2120 10.240 2985 30,705 13670 1.983 2180 || 11.830 3081 25895 12630 2208 2.040 13.540 5.086 18133 34430 2.602 2230 15180 B.516 45,955 EO.E30 2.749 2.160
2620 0543 17212 11250 1781 2120 10.260 21831 29367 17570 1.880 2280 | 11.900 28719 28451 X)RE0 2.184 2120 13.560 5331 27022 39310 2.606 2200 15200 B.048 46.733 TE 38D 2.763 2160
#2640 0543 17.323 112570 1792 21540 10.280 2878 29034 18790 1983 1200 | 11920 2570 29117 21460 2.215 1110 13.580 5673 25137 71060 2594 2180 15234 5.600 47.951 77.160 2.749 11108
3660 0.543 17435 112570 1.798 2.080 10,300 2963 25923 10,010 1987 2150 | 11.840 2.570 31.451 21,460 2.230 2.150 13600 5928 25006 72280 2612 2.040 15240 5270 48500 77,160 2.733 2.120
8680 0522 17.768 112570 1794 2080 10.320 3,194 23582 1r450 1.984 2200 | 1L950 L.H36 A000e  23.900 2218 2.060 13.620 6035 15248 66170 2.600 2030 15260 5,302 AH.395 79,600 2771 2,180
&2.700 0512 18212 113790 1753 2180 10.340 3.407 24359 12450 1.973 21.240 || 11.980 2996 45.895 20930 234 2,180 13.640 6.095 25915 67390 2641 2.0%0 15280 5.673 49,514 B3.270 2.758 2,160
8720 0522 17880 115010 1771 2230 10,360 3492 27026 18.790 1859 2320 | 11.000 2885 45.228 22200 2,334 2.150 13,660 6037 I7E12 67390 2637 2130 15300 6152 51391 56.930 2.762 1.220
2740 0555 17.883 116230 1.835 22040 10.380 3,439 29137 12680 2012 2.290 | 12.020 2885 41562 20980 2231 1180 13.680 5867 30812 66170 2646 2100 15330 B.447 Sb.606 86.930 1.768 2.194
8.760 Q.555 17883 116330 1.794 2130 10.400 3.492 30.804 11460 20149 1270 | 11060 2932 41.705 39310 2119 1.130 13,700 5.750 32701 67390 2643 2060 15340 6.754 54,268 50.584 rirr ] 2.150
8.780 0.524 17772 116230 1812 2100 10.420 3576 27467 13,900 2023 2230 12.080 2943 39816  44.200 8 2.160 13,720 5.524 3448 65170 2625 2.030 15360 6.797 £3.379 91,810 2.802 2190
a.800 0.502 17439 115010 1807 2090 10.440 3.469 26022 15120 2.030 2.280 | 12100 2.847 37463 44200 2212 2.180 13.740 5.269 35693 66170 2.625 2070 15380 B.572 54,598 91810 2.798 2,160
8820 0.492 17.439 116230 1.775 2160 10.460 3459 25355 17570 2016 2270 | 11120 2741 32483 3IBETO 2222 2.160 13.760 5.003 37026 66170 2643 2.080 15.400 6.242 53,931 50.590 2.795 1.220
2540 0.492 16.772 117460 1826 2120 10430 3523 25244 31990 2023 21100 | 12140 2634 29705 40530 2.214 1.150 13.780 4.801 38471 6170 2639 2050 15420 5.826 £2.705 90.550 L7706 2.240
a.860 0481 16216 118680 1.757 2120 10.500 3.767 27467 34430 2,045 2060 | 11.160 2.6B8 30816 41750 2319 1.180 13.800 4. 588 39359 66170 2641 2.080 15.440 5.559 50.580 90,590 2.788 2150
3880 0460 15883 122340 1.811 2130 10,520 3,757 30,355 34,430 2067 2.040 12,180 2730 33.371 40,530 2227 2150 13820 4278 39800  B4.950 2658 2.050 15460 5431 47701 91,810 2. 788 2110
2900 0481 15,216 126.000 1.B33 2180 10,540 3,757 31244 35850 2.040 2100 | 12200 2676 32701 3B.790 2.236 2,230 13.840 4.076 39578 64.950 2641 2110 15.480 5428 46,248 94,260 2,719 1,190
8920 04592 14772 129670 1811 2210 10.560 3091 33244  3B090 2,037 2150 | 11220 2473 33367 35530 2,334 2,250 13 860 4 135 39467 67390 2635 2110 15.500 5448 k. 467 95 480 2.818 21,230
2940 0.492 14.105 135770 1782 2200 10.580 4.033 37578 28320 2.066 2170 | 12.240 2315 30923 30.240 2237 2.190 13.B30 4.819 3BT TLO6OD 2625 2170 15520 5.459 45578 96,700 21812 2.290
2960 0514 12.887 138210 1833 2170 10,600 4.044 39133 19.780 2033 2130 | 122580 2.452 35478 36340 2372 1.220 13.900 5170 42796 64850 2641 2130 15540 5351 46.018 94,260 2.807 2.290
2980 0525 12,331 136990 1.815 2130 10.620 3.4980 36911 18550 2044 2080 | 11280 26497 45479 32200 2351 2.220 13820 5233 38681 61290 2639 2060 15560 5234 44,463 94,260 2.799 2.190
9,000 0546 12.665 136990 1818 2200 10,640 3.BB4 g ldéd  19.780 2037 2070 | 12300 3120 52137 36850 2.261 2,180 13.940 5.264 37236 62510 2646 2020 15580 5.190 42.903 95,480 2.807 1.230
9020 0.559 14812 127220 1824 2710 10,660 3.842 34800 21000 2,067 2130 | 12320 3460 49.804  3B.030 2269 2,290 13.960 5.424 37570 64950 2641 2.0%0 15600 5.158 42,570 96, 700 2. 801 2.250
9,040 0569 15812 139430 1833 2.060 10.680 3.757 32578 21000 2,037 2.080 | 12340 3556 S0.Z48 35630 2. 266 21180 131880 5.666 370068 BRE20 2639 2080 15620 5106 38574 100.360 2 815 1.830
9060 0527 16.145 141880 1811 2160 10.700 3670 31574 21.000 2063 2120 | 12380 3630 42582 3B 310 2276 2.150 14.000 5.794 3oB95 B9.B40 2648 2090 15640 5117 37.018 99,140 2824 2.040
9080 Q516 16.580 145540 1.811 2180 10.720 3ely 29907 12230 2.049 2040 | 12380 3.7e9 39.244 3640 2268 1.220 14.020 5.836 37006 T121B0 2656 2030 15660 5170 36351 99,1440 1818 2.060
9100 505 17034 146760 1.833 2190 10,740 3.628 28.463 22,220 2.084 2.080 12.400 3.969 358911 30240 2,204 2.230 14.040 5814 36002  FL2B0 2.631 2.150 15680 5.287 36796 949,140 2.815 2010
9.120 0.505 17.034 147980 1833 2240 10.760 3521 27807 13440 2092 2180 | 11420 3.BE3 37463 23440 2295 2,370 14.060 5.B56 34891 73500 2.664 2100 15.700 5.457 38,240 100.360 2.822 2.080
9.140 0527 17256 152860 1.820 2240 10.780 3.541 25903 23440 2,088 2200 | 12.440 3.659 31.z40 22230 2.293 2.350 14.080 5919 35665 74720 2648 2160 15720 5.564 40.574 101.530 2826 2.110
9160 0527 17.245 155310 1822 2200 10,800 ikla 25793 14660 2072 1170 | 11480 3574 J96ES 22220 2.293 1.270 14.100 6004 36.776 754940 2674 2120 15.740 5.553 41,574 101.580 2.824 2.130
9180 .559 16812 158970 1.831 2.250 10.820 3640 26.236 25880 2.103 1120 | 11480 3.745 29907 24660 2304 1220 14.120 5851 34840 74720 2646 2730 15780 5.511 42,463 100.360 2.824 2.060
9200 0580 16479 161410 1816 2150 10.840 3421 27673 24860 135 2000 | 12500 3904 30,907 25830 2296 2.280 14.140 5851 35284 73500 2650 2110 15780 5393 43.4563 100,360 2,845 2.060
9220 0.580 16,812 162630 1829 2.250 10,380 ERir] 25,805 23.440 2080 2100 12.520 3.745 30,351 24.660 2.285 2.230 14160 5.B66 ISe40 73500 2648 2150 15800 5276 45.351 99,140 2.861 2070
9240 0.590 17256 166300 1.853 2230 10.830 21932 25784 13,440 2p91 2120 | 12.540 3432 28816 44200 2288 1670 14.180 5853 36840 71060 2. 668 2110 15820 5.254 47.125 99.140 2.840 2.050
9260 612 17479 169960 1843 2180 10.900 2962 28.447 4660 2127 2120 | 12580 3.390 25483 42970 2285 2.050 14.200 5393 37507 7LD6O 2650 2100 15840 5541 49,236 10LE00 2,549 20680
9280 0644 18034 173620 1860 2160 10.920 3.143 31335 25880 2061 2060 | 12.580 3443 23371 42970 2.290 L0460 14.220 5.047 38284 6EB20 2681 2150 15860 6.147 L0792 101.580 2844 2.080
9300 0.686 18367 133390 1.83& 2350 10.940 3.484 32335 17100 2080 2160 | 11600 3581 29705  44.200 23M 1.110 14.240 4.675 38618 67390 2643 2150 15880 7.030 51,135 104,020 2.842 2,018
9320 0.729 19.256  187.050 1.B30 2.250 10.960 3.856 34.558 14,890 2.104 2130 12,620 3.709 31149 44200 2.304 2120 14,260 4451 39395 67.390 2 658 2.200 15200 7506 48,117 108910 2.840 2060
9340 0739 20,145 152880 1836 2330 10.930 34872 38.BRY 213900 2101 2.180 | 11540 3496 34,483  1B550 2.303 2170 14.280 4322 40058 67390 2.674 2200 15820 7.804 43.673 111.350 2.822 2.130
9364 07048 24145 154090 1819 2270 11.000 4.163 36:331 21460 21723 21180 | 11880 3347 33371 1000 2308 2110 14.300 4.205 40614 673890 2656 2170 15940 7836 40.562 110.130 2814 2.150
9380 Q708 25923 158970 1.E36 2.240 11020 4.259 34331 20930 2137 2160 | 12630 3.400 35260  l4.BYO 2305 1.070 14.320 4,046 40,169 &7.390 2656 1200 15960 7.847 40.673 111350 2 831 2120
9,400 0.750 27034 163850 1856 2250 11.040 4.197 26.812 13.440 2,104 1680 | 11700 3571 36260 19.780 2313 2.060 14.340 3.830 39,495 673890 2674 2180 15980 7.867 42.335 113.790G 1825 2.070
9,420 0.739 27923 144320 1838 2280 11.060 4239 23923  1R550 2,089 2160 | 12720 3571 39371 19.780 2336 2.0490 14.360 77T 37383 67390 26749 2160 16.000 T.raz 44,224 115010 2,831 2.030
9,440 0.708 30,367 146760 2 1LEd6 2220 11.080 4.345 22.B12  14.890 2,089 2160 | 12740 3.5492 33504 11230 2326 2.080 14.380 3835 35713 69.B40 2.6B9 2250 16020 7.003 51.503 102.500 2,799 2.630
9,460 0825 J2E12 11257 1852 2510 11.100 #4325 22973 14390 2110 2110 | 12760 3644 35.145 14890 2358 2130 14.400 4.212 35491 73500 2.680 2160 16040 1577 44,391 100360 2.803 1.940
94580 0.873 34367 119900 1817 1070 11.120 4112 23812 14,890 2125 2150 (| 12780 3644 35.034 21000 2354 1.030 14.420 4.127 38157 60070 2,695 2,000 16060 7.480 46.503 96.700 2.830 2.090
9.500 1048 34812 51520 1.874 2.060 11.140 3.825 24812 14.890 2129 1170 | 11800 3.708 36923 11120 2366 1.060 14.440 3817 40153 39310 2672 2160 16080 7.409 48395 96, 700 2.803 2.010
9520 0942 35034 19780 1.889 2120 11.160 3505 24034 14890 2114 21220 | 12820 3.814 36812 23440 2366 2170 14.460 3763 35598 40530 2678 2250 16.100 7.294 A5.614 96,700 2.827 21208
9.540 o67s 39367 55.180 1.886 2130 11.180 3371 24367 16110 2132 1220 | 12840 3.630 38.137 17330 23897 2,180 14.480 38975 38483 50300 2,695 2250 16120 7.024 49.614 96,700 2.816 1120
9.560 0.750 35256 1383210 1.534 2170 11.200 3271 26.156 17330 2125 2,200 | 12850 3219 33693 17330 2354 2.160 14.500 4113 399527 53960 i b | 2270 16140 6.673 48,725 94,260 2.824 2150
9.580 0984 32701 190720 1.B70 2.080 11.220 33956 29359  1E.550 2110 2200 | 12880 3.098 35026  21.000 2.409 2.100 14.520 4.103 39260 57630 2693 2.250 16160 6.290 48,169 94,260 2821 2120
9,600 1LO&0 29,145 34430 1908 2.0490 11.240 33895 33026  1R550 2119 2230 G900 3171 36.467  24.660 2432 1070 14.540 3810 38145 57630 2697 2220 16.180 5.766 L1606 91810 2821 2.130
9,620 1,080 39367 57630 1.808 2070 11.260 3.269 32026 17330 2118 2170 | 11920 3.427 38133 JMB320 2440 2.000 14 560 i.612 38923 57630 2693 2250 16200 4.936 LB272 B6.930 2.822 2.130
9.640 1.080 354t 37100 1.869 2080 11.280 3.109 30915 18550 2139 1280 | 12940 3.842 3F.24d4 31990 2.458 2.100 14 580 3,389 36812 56410 2.647 2230 16220 4,329 GE. 524 Bd.490 2,793 1170
9660 0920 38.145 19,780 1.895 2110 11.300 3.003 32582 21000 2128 2.200 12.960 4.288 38578 35090 2451 2.110 14,600 3449 36359 58.850 2720 2210 16240 4,914 79,824 94260 2.818 2.120
9,680 0.750 38256 B6.930 1.890 2100 11.320 3161 Jisil 220 2117 2150 | 11980 4,459 39911 39310 2474 2.070 14.620 3.805 32705 75940 2109 2760 16264 6.061 B0.820 56.410 2. 815 2.080
9.700 0.B75 36471 128440 1.B75 20640 11.340 3.544 33467 12450 2139 2150 | 13.000 4.500 37685 39310 2.493 2120 14640 4.103 32038 TB3BO 2707 2020 16.280 b.966 91.153 91810 2.801 2.120
9.720 0.9492 37815 124780 1.868 2130 11.360 3.682 42578 11200 2135 1270 | 13.020 3.8B86 39.280 &2.510 2485 3.500 14,660 4.326 325684 63730 2707 2060 16304 B.794 76.927 91810 2815 2.150
9.740 1077 38582 44200 1.907 2180 11.380 3.702 45240  20.750 2.150 2250 || 13.040 3567 36836 62510 2481 2.100 14680 4326 36927 112130 2.720 2.0%0 16320 6.815 71149 93.040 280 2170
9.760 1.003 40,137 39,310 1.908 2.180 11.400 3.670 37.240 2LA70 2.146 2.290 13.060 3152 39230 S0.070 2 484 2.130 14.700 4.315 35038 23440 2.732 2120 16340 7.378 BE. 701 100,360 2.815 2200
9.780 1162 40,359 27100 1902 2180 11.420 3.564 33018 29530 2175 2,290 | 13.080 3.407 44,169 B2.510 2486 2,180 14,720 4.432 32038 36BTO 2.723 2.0%0 16360 7981 B9.026 107.690 2.815 2.150
9.800 1.683 46248  73.500 1916 2070 11.440 3456 28.79:  1B310 2,150 1240 || 13.100 4096 50.383 GRG20 2.495 2,100 14.740 4,666 32371 42970 271 2040 16380 8279 TL026 110.130 2.802 2.190
9830 2.205 40026  35.650 1.935 2.060 11.460 3318 25347 27.090 2168 1250 | 13.120 4514 56.391  29.730 2400 1170 14.760 4922 32483 46640 2.732 2.040 16400 8427 b7.022 110.130 2826 2.180
9840 21257 35800 19.730 1857 2120 11.4a0 3041 25236 25870 2.143 1240 | 13.140 4.713 S5.495 30240 2.5 2130 14,780 5124 31371 50300 2738 2.060 16420 8383 5b.351 106.470 2.815 2,160
S50 RS 2000 L LS00 D 202 2SS A0 25T 2200 LS SITL LTRSS 0T BT S (4 1.1 17 1 S MM - ST ¥ (T M1 M |
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Pergeo S.r.I. Via Dell'Artigianato, 2 44030 Ro Ferrarese (FE) tel. 0532/426021 fax. 0532/426521

Prova ezeguita da:
m www.pergen.it - info @pergea.it - = Pergeo 5.r.l,
; 5 : - SCPTU 3 e ¥ 1 ol wia dell'artigianato, 2 44130 - Ro Ferrarese
ommittente: Comune di Ravenna 1D Prowa: SCPTU 3 Profondita massima raggiunta: 30,00 mt S www.pergeo.it - info @pergeait
ntiere:Piazzale Kennedy |RA) Profondita falda: mt 2 dap.c Punta sismica: Tecnopenta G1-CPLZIN - SISAA| Dir.del Laboratorio: Dr.Geol.M .Condotta
ata: 22/03/2013 Prefora:1,20 mt scavo + fino a mt 7,00 di dpsh n* Dissipazioni esegulte: 0 Sperimentatore: Dr.Geol. F. Zanella
Praf. RP RL PN Incl. Mavand Prof. RP RL PN Inel. |Vavanz] Prof. RE RL PN Incl. |Vavanz] Prof, RP RL PN Incl. | Vavanz | Prof. RP RL PN Incl. Vavanz
matri Mpa L] KFa Gradi * |emfsecf metrl Mpa KPa KiPa Gradl * | omysec ]| metrl Mpa KiFa KPa Gradl * | omfsec | metri Mpa KPa KPa Gradi® | cm/fsec matri Mpa KPa KFa Gradi * cmy/ser
16460 BJs0  SB.236  110.130 2801 2150 | 18120 10.262 74260 36870  L.707 1050 | 19./60 13.991  BA.9BL  B.050  2.749 1080 | 21400 10045 95338 104020 2796 2100 | 23.080 10.843 80947  4L000 ZE7L 1830 |

16.430 8.453 58562 112570 2822 21170 18140 10103 73816 38.090 2701 2060 | 19780 214279 91537 84490 2749 1940 §| 21420 BA82 115445 100360 2 2.800 21050 23060 11026 82951 40.980 2874 2020
16.500 8.665 59558 116230 2816 2130 1B.160 9.910 75.145 40.530 2698 2070 | 19.800 14430 92545 #5.710 2731 1940 | 21440 7508 133.77E  96.700 2,798 2090 23080  11.153 84,395 44 540 2 ERO 2.000
16520 £.962 5EELE 119800 2801 2220 ) 1R180 9.697 76.590 41.750 2701 2100 | 19830 14525 2 95.100 85.930 275 2030 § 21460 7831 141441 102800 2 2798 2,000 23100 11333 25503 45530 1.BBS 2030
16.540 49.153 55443 113.790 2827 2250 ) 18200 9343 Te.582 44,200 2714 2150 | 19.840 14757 98870 40.590 2756 2030 | 21480 9512 137885 118680 2 2798 2110 23130 11587 86,614 41,970 2 BER 1970
16.560 9.024 57216 96700 2B0S 2230 ) 18220 8991 @ 75457 45420 4714 2110 | 19.860 14981 99537 93.040 2747 2060 | 21500 11627 125548 132110 @ 2800 2,130 23.140 118322 B2E.614 40.750 2280 2.080
16.580 B.694 58994 97920 2RI? 1780 | 18240 H.E10 74.800 49,080 2720 2100 | 19880 14906 1001759  90.590 2756 2020 | 21520 1rse04 118103 104020 2811 2.080 23.160 12053 90.828 40.750 2 BER 2.100
16.600 B.416 60323 100380 2834 2180 || 18260 AE19 74 685 51.520 2717 2100 | 198900 14.820 103866  93.040 2784 2000 § 21540 13571 115762 97920 2811 2090 23180 11096 91.939 40,750 1 RRG 2110
16.620 8.214 62212 101580 2818 2240 18280 8977 74236 55.180 2707 2120 | 19920 14809 106199  95.480 276r 1950 | 21560 13954 109540 100380 2 2789 2130 23300 13116 92157 40.750 2880 2,080
16,640 8211 63.315 100360 2805 2190 ) 18300 9134  T4.451 56.410 2,705 2130 | 19940 14840 107973 96.700 2760 2000 | 21580 14303 102199 139430 2802 2,480 2333 13180 91602 49,530 2 BEG 2430
15.660 B8.380 B4.423 86,700 2830 2200 § 18320 9.250 71.780 53.960 LT717  2.050 | 198960 2 14.923 105414 100380 2 27eE 1990 § 21600 14462 101643 126000 2,800 2120 23.240 12.084 99.459 TE380 1893 2900
16.680 8.507 58.B67 104020 2822 2480 ) 18340 9387  e5.0998 57.630 4717 2116 | 19980 15,165 112406 100.360 2756 2.000 | 21.620 14205 106639 123560 2777 2.110 23,260 12538 94.117 33,870 2858 2.080
16.700 8143 58315 B9.3M0 2833 1020 | 18380 9438 70105 BO.OT0 2720 1110 | 20000 15.377 113513 99.140 2768 1950 | 21640 13707 111310 121130 2 2.BO6 2050 23180 12602 93.562 36,340 ity 2030
16.720 BE79 7640 EG930 Z8R09 2010 || 18330 9300 71.435 61.290 2735 2150 | 200020 15483 112846 100350 2769 1980 | 21660 13292 114532 119900 2 2.78A 2,000 23300 12315 53117 33900 2 g 2080
16.740 5317 SESH) BS.710 2831 2090 | 1R400 9073 7L.760 62,510 2725 2180 | 20040 14968 101351 108910 2717 2480 | 21680 13088 116861 119900 27493 211 23320 11836 90.451 36340 2.800 2010

16. 780 B.062 55315 86930 28F2 2320 16420 8722 71204 64.950
16.780 7.977 54649 BS150 2835 2100 18440 8377 71.423 66,170
16.800 7.902 55204 B93T0 2B 2050 )| 18460 B.O70 74307 66.170
16.820 7784 56.534 90590 ZR30 2030 ) 18430 B068  B2.859 61.990
16.840 7.592 57867 90500 2811 2080 ) 18500 TO651 2 94299 62,680
16.860 7485 57756 91810 2BI4 2080 ) 18520 2 TTA 104291 65870
16.880 7602 56863 94260 2B30 2050 ) 18540 7403 111287 60750
16.900 7.857 56085 97920 2799 2040 ) 18560 6955 107.617 63190
16.920 B.304 56.0B5 1001580 2814 2030 ) 18580 6328 2 BRG17 65.630
16.940 8707 55303 105250 2792 2110 18600 5837 74,057 68.080
16.960 8738 54850 106470 2803 2150 18620 6132 75.049 66.850
16.980 B.610 54,744 107690 2B06 2160 )| 18640 7260 2 BE.494 61870
17.000 £.493 55188 108910 2830 2110 18660 HI26 93267 £3.190
17.040 B.041 54824 1100130 2783 2000 )| 18680 8629  B4.435 65.630
17.060 7.a18 55935 108910 2747 2080 18700 H540 70,958 42,970

2170 | 20060 14.862 99351 22050 2721 2050 § 2100 12429 117417 121130 27147 2.180 23,340 1L.728 91.002 38790 2,847 2110
2150 | 20080 14776 92340 63.730 2732 2040 § 21730 12982 118306 121120 2793 23,360 11,845 90.891 33,670 2,880 2.100
2.180 | 20100 14457  79.796 B0.830 2721 2010 § 21740 13067 119639 116230 2.802 23.380 12.067 90887 38550 2.872 2.100
2120 | 20120 14318  6B.236 85.710 2733 1880 | 21760 13034 121079 108910 27191 23,400 12438 91.327 24,660 1877 2.100
2700 | 20140 13828 58236 72280 2730 1960 § 21.780 13162 120079 104020 2793 23.420 11,192 92212 30,760 2ET2 2070
2160 | 200160 13326 53006 44200 2713 2040 | 21800 13288 118413 105250 27191 23.440 13.948 9310 36870 2.863 2080
2090 | 20180 12834 59558 46640 2717 1980 § 218X 13584 119071 104020 2.785 23.460 14.243 94,315 40,530 2877 2,100
s 66,113 55.180 2725 2020 | 21.840 13504 105925 117.460 2.747 23,480 14,252 93,867 41.750 2.865 2070
2220 | 20220 12440 73776 60070 2732 2010 | 21860 14005 103040 85930 2.7139 23.500 14.208 96.196 41.750 1865 2,070
27230 | 200240 124892 2 B2.BE3 64 950 27 2060 | 21830 14133 104596 85.710 2.746 23.520 14.080 99.303 39310 2.8563 2,110
1270 | 20,260 12416 90.657 B3.620 2736 20m | 21900 14177 107155 CBS.710 2753 23,540 13,716 10324945 40,530 2.854 2,110
2230 | 200280 12381 97093 73,500 2754 20m0 | 2190 14145 109933 85710 2.747 13.469 107403 44200 2.857 2.150
2160 | 20300 12509 99871 T8.380 2050 | 21980 14071 113482 85930 2.736 23,580 13,308 110.510 49,080 2.855 2.170
2190 | 20320 12710 96978 823270 a.124 115822 #9370 2.747 23.600 13337 111.502 52.740 2867 2,080
21610 | 200340 12825 96307 88,150 2771 Z090 | 21080 14209 11378 91810 21 23620 13.472 113383 57630 2.E848 2,120
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17080 7.818 5737 110130 2764 20400 18720 2 AT?7  6L7I6 61.230 : 2050 | 20350 12961 96956 93.040 2760 2070 | 22000 12559 123596  99.140 2738 23,640 13,589 1153 50070 2849

17.100 T.A18 E7.EM 110,130 2778 2070 ) 18740 ATO5 61299 60.750 731 2000 | 200380 12947  G5958 94260 2771 2010 | 22020 14555 111772 75.940 115 23660 13.850 113587 £3.730 2861

17.120 7.668 58,264 110130 2754 2060 ) 18760 B418 2 61411 69,300 760 2030 | 20400 12723 99176 95.700 2789 2060 | 22.040 14662 113327 66170 2703 23,680 13.649 112.482 86,170 2.853 L
17.140 7.625 58.264 112570 2747 2110 ) 15780 81 55411 68.080 747 1990 | 20420 12700 9B T8 95700 2762 2090 | 22.060 14736 113661 BR620 2.704 23.700 13.456 109.033 £9.840 2.861 2.060
17.160 7.551 58820 112570 2747 2110 18800 7850 50188 66,850 2070 | 20440 12802 99160 101580 2760 2080 | 22080 14779 115550 67.390 2.736 1.920 23.720 13.027 107910 71.060 1.851 2070
17.180 7.315 583TL 113570 2758 2100 | 1R820 VRN 50744 £5.630 2100 | 20460 12960 99823 104020 2763 2120 | 22100 14820 116435 2280 2.703 2.000 23.740 12.695 107128 74.720 2867 2,170

17.200 6996 57006 1135700 2758 2120 | 18840 2 V.7ES 50411 B0.750
17.220 6,741 57260 113570 2751 2100 ) 1B8a0 Y.EIZ 51044 65870
17.240 6.56%9 56.701 113,790 2747 2110 ) 183380 7.873 52.403 62200
17.260 6.439 55804 115010 2756 21600 18900 TA41 53291 62.200
17.280 6.267 55.244 115010 2754 20B0 | 18920 7777 54.069 60980

: 100,041 102800
21030 | 20500 13181 100482 108.910
2.030 | 20520 13.219 99581 105.250
2.050 | 20540 13219  99:137 107.690
99,795 110,130

2100 | 22120 148234 115930 73500 2708 2,060 23760 12534 106.124 77160 2.865 2,180
2090 | 22140 14934 118315 7470 2720 2.080 23.780 12477 105557 B2.050 2.559 2,190
2100 | 22160 14843 120311 74720 2.737 2070 23,800 12.401 103.553 B4.430 2.872 2.190
2090 | 22180 14763 120534  75.940 2.718 2010 23820 12.081 100.993 B56.930 2888 2170
2120 | 22300 14676 117752 73.500 2720 1.990 23,840 11.462 98 656 B5.710 2EEL 2.180
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17.300 L.980 54578 115010 2759 2110 )| 18940 7680 55287 62,680 2me0 2030 | 20580 13.053 101339  115.010 I 14546 117855 77160 2.747 2,000 23.860 10,458 93311 Ba.490 2869 2.190
17.320 5723 53018 115010 2754 2150 || 18960 7712 57510 65,120 1748 2060 | 20600 13094 102446 2 117.460 2030 | 22240 14298 113291 83270 2.745 2.040 23.800 7117 ¥7.339 129670 2,853 1.980
17.340 5.564 50.7%6 116230 2759 2150 || 18930 7.7B6 57.843 B0.010 2760 2000 | 200620 13135 103975 116230 2070 | 22260 14,137 108521 2 69840 2.758 2.030 23.920 4925 B3.894 118.680 2859 2.000
17.380 5.499 49.347 116230 2759 2180 || 19.000 7998 5B.283 63.670 2755 2080 | 20640 13049 105104  11B.680 2170 | 22.2B0 13667 106279 74.720 2192 1.9450 23.940 3298 93.339 107_690 2864 2.010
17.380 5485 48451 117460 2.7el 2200 || 19.020 8232 59,061 B6.110 1755  2:120 | 20660 12898 105959 115.010 2160 | 22300 13568 102938 79.600 2764 2.080 23960 2280 104 458 97920 1849 2050
17.400 L4584 47.335 119900 2762 2170 | 19.040 8439 59391 75.940 2723 2330 | 20680 12841 106755 117.460 2190 | 22330 13544 94708 90.590 2.794 2,040 23880 1779 116791 97920 21B51 2070
17.420 5579 46724 121120 2764 2200 || 19.060 H.684 50,503 73500 1724 2070 | 20700 12840 106751 116230 2200 | 22340 13575 BE_259 83.150 2778 2.070 24000 1340 132.116 211470 2840 2.110
17.440 5.748 44,665 123560 2.4 2150 || 19.080 2 B.9B2 0280 12280 2733 2020 | 20720 12796 107303 116230 2 277é 2130 | 22360 13307 Ta.589 94,260 2787 2070 24.020 1117 130.005 321.360 2851 2080
17.460 L.929 43998 124780 271 2170 || 19100 8.577 B2.169 T4.720 2725  2.000 | 20740 12772 107295 1125M 2794 2130 § 22380 12516 T4.6BE 91.810 2.799 2.070 24.040 1471 TLB3S 298.160 2818 2.420
17.480 6.258 43550 127220 2778 2120 || 19120 10471 63.7IS #2050 2733 1060 | 20760 12695 108068 112570 2TEBR 2170 | 22400 11206 79.239 94.260 2827 21050 24060 1641 65,836 332,350 1EXS 21000
17.500 B.565 43768 119900 2786 2130 | 19.140 11.822 66169 72280 1732 2030 | 20780 12567 107398 105250 2796 2100 J 22420 9936 73561 97.920 2.BM 2.130 24.080 170 61173 350670 LElG 2,030
17.520 7.065 43213 119900 2776 2090 || 19.160 13046 6E391 5R8.850 2740 2040 | 20800 12480 106283 105350 2799 2190 § 22440 9.158 73668 106.470 2846 2.080 24.100 2131 57.230 381.190 2812 21.430
17.540 1477 42,760 119900 2976 2180 | 19180 13745 £9939 55180 174 1010 | 200830 12208 92 183 127220 2759 2040 | 22460 B.ETI 74771 108910 2847 2,040 24.130 1854 A8.503 350670 2.802 2.040
17.560 5147 #1871 121120 2730 2220 19.200 1395 74157 46,840 2756  2.090 | 20840 12.104 95.525 113,790 27n2 1960 | 22480 9.072 76.100 112.5M 2840 2.100 24.140 1.450 38109 335460 2809 2.030
17.580 B.653 40427 119900 2761 2220 || 19220 14.254  TR.157 42.970 2730 2100 | 20.860  12.094 97.858 111350 2772 2010 | 22500 27991 80537 107.690 2,850 2050 24160 1056 30,725 340.900 17199 2.020
17.600 9.071 38645 121120 27ed 2250 || 19240 15083 2 B1.931 52.740 2721 2.070 | 20880 12168 99.747 108910 2700 2020 | 2252 5852 B3 EBE 86.930 2.863 2.180 24180 1314 30606 470320 1.E15 2.110
17.620 9.603 35423 123560 2748 2190 || 19.260 15785  B6.153 £7.630 2752 1.000 | 20900 12402 101858 108910 1764 2060 § 22540 4,287 B2.751 71.060 2874 1,190 24.200 2717 31.495 673010 2,842 2110
17.640 10305 31311 124780 2751 2180 | 19280 16432 85483 56,170 1746 2.0680 | 20920 12689 103858 106470 2772 2020 | 22560 23275 B3 525 66.170 2.B85 2.180 24220 4362 30,161 209030 2838 2080
17.660 10676 15196 127330 2748 2220 19300 16718 92155 £1.290 2735 109G | 200940 12913 104303 99140 2756 1980 | 22580 2.68% Bd.414 72.280 2871 2.160 24.240 4234 27495 191 940 2 808 2.080
17.680 10.761 21641 126000 2730 2170 19320 16811 297471 63.730 2717 2100 | 20960 12977 106636 99140 2769 14980 | 22600 2112 95406 59,540 2,869 1,160 24260 3617 25383 185830 2843 2.040
17.700 10910 20974 126000 2725 2220 19340 16969 101244 80.070 2713 2040 | 200950 13.048 105517 89.370 2753 2000 | 22620 1611 108291 172.400 2.BBE 2.170 24280 2968 41.606 134.550 2.B54 1.990
17.720 11170 17907 135770 2674 2270 19360 17.181 103.240 &6.170 2713 2060 | 21000 12871 109183 89370 2759 1980 § 22640 1,205 105,398 312820 2 94 1,180 24300 22717 60.161 157.750 1.BS55 2080
17.740 11.457 17.240 135,770 2692 1990 | 19380 17.136 106792 59,840 1730 2080 | 21020 213100 109179 91 810 2759 2030 § 22660 1033 93717 570.450 2.885 2180 24330 1883 BA.161 147880 1871 2.030
17.760 11.500 18463 132110 2673 2040 || 19400 16888 111673 72280 4729 21006 | 21040 212898 95402 93040 1761 1970 | 22680  LO44 B4.171 BOS. 300 2804 2080 24340 2947 829939 348.220 2874 2.080
17.780 11.223 22018 12720 2700 2090 || 19.420 16686 116780 T4.720 2738 2170 | 21060 12567 B2.953 97.920 2748 1990 § 22.700 1085 ks 5B5.100 2,893 2.150 24.360 B.032 71606 290840 2878 2.010
17.800 10776 2910 113790 2690 2110 || 19440 16438 121105 TB.380 2733 2,120 | 21080 12129 70,505 102800 2755 2090 | 2272 1.085 71279 526,490 2.897 2.200 24380 11.500 G4.383 56,700 1.696 2.030
17.820 10489 37.240 115010 2676 2070 | 19.460 16097 123323 TB.380 1734 2,100 | 21.100 11458 B3.390 99.140 2751 2100 § 22780 1274 61937 B651.030 2897 2220 24,400 13.141 T1.280 93.040 LEBD 2.050
17.840 10.276 45907 110130 2658 2030 || 19.480 15667 115756 71160 2732 1150 | 21120 11.330 112749 100360 275 2070 § 22760 2TES A9.604 B653.470 2896 2.250 24.420 13620 &e0.614 113.790 2885 2.050
17.860 10287 52,795 97920 2671 2040 || 19500 15351 126863 B2.050 170 2120 | 21140 11264 71604 100350 2751 2010 | 22780 5338 44271 451.310 2.ga7 1180 24,440 14.035 50.947 134.550 2.882 21050
17.830 10.275 B0.0L4 95480 Z689 2060 | 19.520 15078 123.512 E3.270 272 2120 | 21160 11262 B1.378 95700 2764 2000 § 22.800 6.721 31382 B2.510 2912 2.130 24,460 14375 56.614 145.540 2854 2.020
17.900 10.243 67.014 93040 2680 2010 | 19540 14988 127.176 Ea.490 2752 1180 | 11180 11.303 BE.E18 97920 2T6E 1990 | 22820  T.487 33159 83.730 2.909 2160 24480 14.801 58169 158.970 2919 2,080
17.920 10.145 T2.006 BAA%0 2663 2080 || 19560 14.B37 124391 BH150 2754 2070 | 21.200 114893 95370 95480 2764 2020 § 22.B40  B.OET 32601 115.010 2.BB8 2470 24.500 15309 G028 173.620 2916 2070
17.940 10,038 Td.451 B0.830 2688 2010 || 19580 14.769 120490 90,580 2756  2.050 | 2120 11834 99,703 99,140 17M0 2030 | 22860  B.515 35494 115.010 2872 1020 24520 15,873 a7.606 193160 2916 2020
17.960 4931 76.224 820580 2667 2040 | 19600 14681 116704 91 810 2763 1160 | 21240 12246 87351 101580 2.791 1990 | 22880 9.004 42,4494 #3.270 2.BB8 1.950 24540 16617 71833 213.910 14918 2030
17980 9.919 TE.998 83270 2668 2110 19620 14584 113355 o0.5490 2762 2180 | 11260 12415 97.913 102800 2799 2040 | 22900 9422 50,057 67.390 2874 2,010 24.560 17.447 74939 234670 2824 2.070
1B.000 9,949 T899 52050 2668 2150 || 19640 14463 111243 90,590 2760  2.200 | X280 12319 a7.247 102800 27B6 2050 | 22920 9.890 59.502 42.870 2,882 1980 24,580 18.213 79.383 245.660 2918 2,060
18.020 9,454 82149 84490 2673 2770 || 19680 14.354 109791 90.590 2762 2190 | 21300 12301 96.576 104000 2777 2090 | 22940 10198 65279 39.310 2.880 2.040 24.600 18926 79.161 254710 2.926 2.100
15.040 9.9495 T4.260 dd. 200 2000 1980 | 19680 14.105 106.668 B5.930 1762 2180 | 21330 12050 96,239 105350 2795 2070 § 22960 10402 69950 30760 2E79 2070 24620 19.403 76.268 251770 24926 21110
18.060 10082 T4.816 34430 2692 2020 19700 14038 102549 T8380 21752 1160 | 21340 11604 98,127 105250  280F 2050 § 224980 10434 T2.506 31.990 2862 2080 24640 14,424 75713 191 840 2924 2.080
18.080 10262 T5.038 34430 2701 2040 || 19720 13867 104.211 73500 4769 2170 | Mss0 11409 97,346 105.250 1796 2050 | 23.000 10498 75395 34430 2887 2,000 24660 19,434 V1164 204150 2957 2.130
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Lavori per espletamento di indagini geognostiche propedeutiche alla progettazione della riqualificazione urbanistica di Piazza J. F. Kennedy, nel Comune di Ravenna (RA) — Relazione di Modellazione Geologica e Geotecnica 114



Pergeo S.r.I. Via Dell’Artigianato, 2 44030 Ro Ferrarese (FE) tel. 0532/426021 fax.

0532/426521

Lavori per espletamento di indagini geognostiche propedeutiche alla progettazione della riqualificazione urbanistica di Piazza J. F. Kennedy, nel Comune di Ravenna (RA) —

Prova eseguita da;
Fm vt .1
SCPTU 3 wia dell'artigianato,2 44130 - Ro Ferrarese
Committente: Comune di Ravenna ID Prowa: SCPTU 3 Profondita massima raggiunta: 30,00 mt wwrw pergeo.it - info @pergeo.it
|Eant|erE:PlazE|e Kennedy (RA) Profondita falda: mt 2 da p.c. Punta sismica: Tecnopenta G1-CPL2IN - S15M| Dir.del Laboratorio; Dr.Geol.M.Condotta
Data; 22/03/2013 Preforo:1,20 mt scavo + finro a mt 7,00 di dpsh n" Dissipazioni eseguite: 0 Sperimentatore: Dr.Geal, F. Zanella
Prof. RP RL PN Incl. |Vavand Prof. RP RL PN Incl. [Vavanzj Prof. RP RL PN Incl. |Vavanz§ Prof. RP RL PN Imcl. | Vavanz
metri Mpa KPa KPa Gradi * | cmyfsec] metrl Mpa Kita KPa Gradi *| omjsec | metrl Mpa KPa KPa Gradi ® | omyfsec | metri Mpa KEa Kita Gradi * | cmfsec
TI4700 19378 H5d4yd  J1A800 2065 2130 | 25340 2079 37003  G44030 3061 2010 | 27050 1ES8  GJ356  SROGE0 3211 2050 | 10540 1495 GIOB0 39540 3409 2090 |

24,720 19279 00,248 122460 2971 2130 | 26360 1883 42,710 555240 3081 2 20690 28020 2.082 B2E65 453230 3213 2030 | 29660 2 2.335 60,380 393.400 3417 2040
24,740 19023 S8 487 23680 2979 2060 || 26380 1.813 43154 351880 3066 2080 § 28040 1989 65869 433690 3234 2010 | 29680 2.208 56.269 389.740 3.434 2.060
24.760 18628 105128 222460 3003 2.090 | 25400 1.665 47.936 366540 3066 2.070 § 28060 1924 GEEGS 4200260 3205 2010 | 20700 2208 53.158 398.290 31.434 2070
24,780 178719 113451 215140 3004 2,170 | 26420 1.687 46.269 404390 3O0B6 2070 f 2BO0BO 1902 71643 405610 3213 2040 § 29720 2378 59,158 427.590 1432 2.060
2a.800 17.175 115891 113800 3.004 2.1%0 | 26440 1.889 40603  ad2 a0 3085 2110 f 28100 1849 75865 4200260 23213 2070 | 29.740 2665 61.158 454.450 31417 2150
24.820 16555 117439 221240 2988 2220 | 26460 2123 3R.269 ABXZS3I0 3078 2120 f 28120 1870 71754 434930 3211 2100 | 29760 3186 BB, 269 488.640 1448 2120
24,840 15864 115212 715140 3012 2220 | 26480 2314 40491 510630 3057 2110 § 28140 1881 TE.B65 434920 3240 2080 §| 29780 3591 Ti.269 506.950 3.442 2100
24.860 14.784 113978 200480 3018 2160 || 26500 2474 43,825 487420 3068 2120 ) 28160 1.BBL TEA20 442240 3241 2030 | 29800 4101 B6.803 271.300 3.440 2110
24,380 12857 112530 190720 3028 2190 | 26520 2.559 49.26% 419040 3066 2090 § 28.1B0 1.BED TrO83 443460 23243 2040 | 29820 4772 BE.E25 105.250 3440 2090
24.900 11162 96347 126130 3047 3470 || 26540 2,782 51.15%8 334790 300 2120 § 28200 1.BAB 76194 435140 3248 2080 | 29840 4846 B3.603 97.920 3.4419 2090
24.920 9584 102.235 101700 3039 2.040 ) 26560 2,889 BO.EXS  34B2J0 3052 2130 § 28230 1BAS 74079 420260 23243 2030 | 29880 45612 BE.491 0,590 31,442 2180
24,940 9,130 112791 199360 3051 2.000 | 26.580 2963 72158 240.7B0 3053 2080 f 28240 1.857 74635 41e600 3251 2060 | 29880 4080 5B.047 B2.O50 3.434 2080
24 960 9972 122684 213910 3059 1990 | 26.600 2.857 BE.3B0 244440 3053 2110 § 2B260 2 1.ETE TEA6 422710 3263 2020 | 29900 3.600 57.376 56.170 3.434 2050
24.980 11.066 131791 191940 3069 1.940 | 25620 2.750 58,269 I7T1.300 3086 2120 | 2B.2B0 1.907 72,849 412940 33255 2030 )| 20920 1313 61.043 79,600 3.434 2150
25.000 9045 145235 268.620 3.061 2.050 | 26.640 2846 59158 303050 3089 2160 § 28300 1.855 73182 394290 3279 2110 § 29940 3398 63.154 99,140 3.434 2160
25020 5854 153347 272450 3074 2,100 || 26.660 3,027 59.603 332350 3087 2180 § 2E330 1800 Te.178 332410 321 2130 | 29960 3632 b, 590 108.910 3439 2180
25040 3.830 147005 3110980 3059 2130 )| 26.680 3.133 57491  3B9.740 3058 2180 f 28340 1.789 78956 376310 3359 2110 | 29980 4015 B65.376 117.460 3430 2170
25060 2574 115783 341.750 3067 2.060 )| 26.700 3.240 55603 461L.TBO 3051 2120 J 28360 1TEE BOO63 370,200 23276 2080 | 30000 4535 64.043 126.000 3.431 2130
25.080 1.764 106:223 321120 3071 2.040 | 26720 3.761 B3.825 Z6B.B60 30075 2190 | 28380 1777 BD.BA1 373870 3288 2030
25100 1.454 107108 337.110 3063 2.080 || 28.740 3378 81714 262750 3067 2150 f 2B400 1744 79503 3oe.540 32492 2.050
25130 1272 100327 393.400 3074 2.040 )| 26.760 3,781 E3.710 338460 3076 2180 f 28420 1776 TE615 365330 3290 2.060
25.140 1.175 B5.989 495970 3082 2040 || 26780 4.557 79.2685 515500 3076 2190 J§ 2ZR440 1.7B6 BD.OS9 361660 3281 2080
251640 1.172 E2.870 519.160 3071 2040 | 26800 5.334 BE.T10 162630 3097 2090 | 28460 1753 H2388 357.990 3290 2.060
25180 1172 #1.315 527.710 3086 1990 || 26820 5.153 107487 130890 3078 2.110 J 28480 1.742 #1611 356770 3314 2.080
25200 1171 74,865 526.450 3074 1050 | 26840 4.375 B9.595 119900 3097 23200 f2ES500 1729 B0380 347000 3318 2,000
5.2 1170 53.751 521610 3099 20600 | 26860 inay 65372 126000 3114 2350 28520 1697 79936 342120 3314 1150
25240 1.159 34, 513060 3099 2100 || 26.880 3.354 B5.261  171.180 3134 2380 J§ 2B.540 1.685 79599 342130 3296 2090
25260 1.144 25751 505.730 3091 2080 | 26.900 3,088 73928 234670 3106 2340 J 28560 1654 TE3TG 343340 3296 2.100
25280 1.147 24.303 498410 3084 2030 | 26920 2,906 72591  2B4.TI0 3106 2.190 § 28580 2 1.653 75821 3400900 3326 2.090
25300 1148 24,347 491080 3.099 2020 | 26940 3.450 110,039 179.730 3108 2300 f 28600 1620 75039 339680 3318 2.150
25320 1159 25418 489860 3101 2030 || 26960 31e2 109595 174840 3114 1970 f 28620 1577 75039 343340 3318 2.120
25340 1.180 26,307 487.420 3102 2040 | 26980 3.184 116039 205370 3134 2050 § 28640 1.556 75039 357880 3328 2060
25360 1.256 27311 491 080 3107 2060 | 27000 1.716 128595 310.370 3124 1990 f 28660 1.555 73257  3eri60 3336 2080
25380 1.320 2rarmt 495970 3123 1990 | 27020 4.769 128372 259090 3141 2000 | 28680 1.555 TLI5T 375080 3334 2130
25.400 1.364 28,537 493520 3134 2090 || 27040 5.152 107817 124780 3134 1990 § 28.700 1555 70368 37A750 3342 2.150
25.420 1.398 2B.545 477650 3123 2.080 || 27.080 4.503 100150 100360 3139 2050 f 28720 1.552 70.138 378750 3325 2170
25.440 L1388 29211 458.110 3123 2100 | 27080 3.682 BO.368 94.260 3122 2100 f 2ET40 1531 B9.916 381190 3333 2170
25460 1.357 31.104 445900 3131 2080 || 27.100 3012 TE25T 108910 3139 2110 f2R760 1541 6471 390960 2 3358 2130
25,480 1.359 32219 433,690 3132 2080 | 27120 2618 71473 188270 3146 2030 J 28780 1.5494 63,249 400.730 3341 2.150
25500 1.392 33112 428 810 3123 2090 | 27.140 2477 70583 211470 3149 2020 § 28800 1626 62027 403.17%0 3342 2090
25520 L48 33.783 425150 3139 2120 § 27.160 2.328 67027 229790 3.146 2050 § 28820 1.657 B0.134 378.750 3336 2160
25.540 1566 34,902 411.720 3123 2070 || 27180 2.253 BE.46T 24440 3154 2060 f 2EB40 1825 63356 373870 332 2130
25.560 1.632 36,351 393.400 3123 2080 || 27200 2.093 57003 I6T.e40 3150 2050 § ZEBEO L6457 63134 358980 3360 2060
25580 1.654 30021 322580 3122 2110 ) 27220 1.876 48.245 326250 3149 2070 | 28880 1667 b63.134 362880 3380 2.090
25 500 1.856 44,135 318920 3123 2110 || 27240 1.875 47.241 354330 3150 2.010 § 28900 1.667 &4.023 353110 3357 2170
25.620 1658 50.033 314040 3107 2150 § 27260 1.975 43.130 379970 3181 2080 § 28920 1.8667 56,023 342.120 3357 2160
25640 Lel? 56,371 283.510 3.093 2190 || 27280 2,145 A06BE 4275090 3169 2120 [ 288940 1.625 67801 323800 3368 2.190
25660 1.640 B0 708 I70.080 3090 215D || 27300 2.173 42575 453230 3179 2120 [ 28960 1546 BRS12 344560 3374 23200
25.B80 1.588 B7.934 260,310 3089 2180 || 27320 2.314 A2904  4T72TT0 3177 2110 f 2RB8B0 1710 67.023 344560 3366 2130
25,700 1526 73.180 261530 3101 2180 || 27340 2.824 44.737 532600 3174 2040 § 29000 1721 GE690 336010 3398 2180
25720 1.486 FEXEL 254.210 3084 2150 | 27360 3.739 49904 636380 3177 2000 §29.020 1763 BE467 325030 3373 2170
25.740 1,433 73,724 245660 3088 2220 | 27380 4856 52126 220020 3179 2050 §29.040 2 1.754 69170 3831190 3347 1350
25,760 1370 71061 239560 3085 2150 | 27400 4.601 60904 63.730 3188 2,030 § 29060 1.BOE br.B15 224900 3363 1.950
25780 1.329 b5.621 235880 3082 2100 | 27420 3718 51571 58850 3202 20890 f29080 1776 72170 235890 3357 2010
25800 1.284 62.958 232.730 3066 2200 || 27440 2,792 A7.459 53960 3177 2040 § 29100 1733 75837 243230 3358 1980
25320 1.245 EB.514 226,130 3065 2240 || 27460 2026 51.015 102800 3174 2120 § 29120 1659 BO503 237110 3365 2.030
25840 1.205 53.1848 223680 3056 2.250 § 27480 1.782 54,571 321360 3196 2110 § 29140 1616 B2.058  235.880 3357 2,100
25860 1.173 50.077 221.240 3082 2310 || 27500 1.803 53.793 37640 3189 2120 f 29160 2 1.563 B2.059 243220 3365 2060
25.380 1.154 44,303 2200020 3081 2250 || 27520 1.B35 54571 399510 3171 2120 § 29180 1.584 79837 261530 3357 1.980
25900 1.134 39,196 I18 800 3062 2190 || 27540 1.899 527931 415380 3193 2080 § 292300 1616 75,726 270080 3370 2.000
25920 1.144 34 863 217580 3055 2230 || 27560 1.941 48.015 432470 3171 2110 § 29230 1.627 GREB3IT 279850 3357 2.030
25,940 1.237 26.706 459.340 3053 7540 | 27580 1.973 43136 450.790 3189 2130 § 29240 1.659 53,392 2827390 3357 2.010
25.960 L.237 JB.595 447130 3.049 2040 | 27.600 1963 37.793 463000 3172 2120 § 29.260 1.&57 B51.944 287170 3366 2020
25,4980 1.194 28817 436140 3059 1980 | 27620 1.841 36.348 466600 3186 2100 § 29.250 1668 60833 292060 3381 2010
26000 1162 28.261 442.240 3057 2030 | 27640 1.B46 37.015 470320 31B9 2150 f 29300 1679 b0.166 298.160 3373 1.960
26.020 1130 271817 447.130 3051 2020 )| 27660 1.782 36571 4e66H0 3188 2160 § 29320 1721 60.722 307930 3378 107
26.040 1.130 26.453 456.890 3081 2000 || 27680 1.729 41.904 464220 3204 2300 § 29340 1.78ES 60944 3183920 3370 2.080
26,060 120 25.372 463,000 3.055 2120 ) 27.700 1.688 40904 476430 3,189 2200 § 29.360 LB49 B0.833 332.350 3378 2090
26.080 L1200 24,928 466.660 3065 2080 | 27.720 1771 35,571 505730 3202 2170 f 29380 2 1.920 61047 345780 3385 2.040
26,100 1.0:88 24150 471.550 30681 2030 | 27.740 1.909 34.571  530.15%0 33202 2190 [ 29400 2.016 61936 354.100 3373 1990
26,120 1120 12150 486,200 3081 2030 || 27760 2,026 36459 550910 3210 2160 § 29420 2186 80491 3836080 3382 1970
26.140 1.194 21150 504.510 3078 2080 || 27.780 2,069 38.015 565560 3194 2160 § 29.440 2,357 60158 2 409.270 23347 2.050
26160 BETi 20,535 526.490 3077 2040 | 27800 2,080 33793 569.230 37193 2230 § 29460 2474 60380 426.370 23393 2.010
26,180 1375 21817 543580 3076 2070 | 27820 2.080 40.793 5e0.680 3211 2130 § 29480 2399 63.936 408050 3378 2050
26200 1535 23039 574.110 3062 2050 || 27840 2.037 44 571 550910 3227 2110 f 29500 2272 bb269 336080 3393 1990
26220 1.630 24,150 597.310 3077 2020 | 27860 1.964 47575 542360 3211 21160 § 29520 2123 63491 366540 3402 2.060
26.240 1.894 24924 605 BBO  3.076 2120 | 27880 1.879 49.130 528930 3197 2320 | 29540 2.089 &1.154 377530 3410 2070
26260 1.726 27.261 619.200 3074 2130 | 27900 1.773 50.241 505.730 3210 2350 f 29560 2303 83158 416600 3418 2,080
26.280 L334 26.710 654700 3077 2110 § 27520 1.719 52.575 505.730 3229 2310 § 29580 1623 B2.603 458110 3410 20m
26300 1919 28,599 658.360 3077 2080 || 27540 1.730 55019 517840 3235 2230 § 29.6500 2 2.BeT BES936 461780 3408 2030
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Pergeo S.r.I. Via Dell’'Artigianato, 2 44030 Ro Ferrarese (FE) tel. 0532/426021 fax. 0532/426521

Prova eseguita da:

www pergeo.it - info @pergeo.it Pergeo S.r.l.
SCPTU 3 via dell'artigianato,2 44130 - Ro Ferrarese
Committente: Comune di Ravenna 12 Prowa: 5CPTU 3 Profondita massima raggiunta: 30,00 mt www.pergen.it - info @pergeo.it
Cantiere:Piazzale Kennedy (RA) Profondita falda: mt 2 da pic. Punta sismica: Tecnopenta G1-CPL2IN - 515M1 Dir.del Laboratorio: Dr.Geod.M.Condotta
Data: 22/03/2013 Prefora;1,20 mt scavo + fino a2 mt 7,00 di dpsh n* Dissipazioni eseguite: D Sperimentatore: Dr.Geol. F. Zanella
GRAFICI PROVA SCPTU 3
RP - Resistenza alla Punta (MPa) RL - Resistenza Laterale [KPa) PN - Pressione Interstiziale (KPa) Inclinazions]™) Velocita di penetrazione [mt/sec) Vs (mysec)
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Pergeo S.r.I. Via Dell'Artigianato, 2 44030 Ro Ferrarese (FE) tel. 0532/426021 fax. 0532/426521

- : - Prowva eseguita da:
- = SCPTU 3 -y =" I via dell'artigianato,? 44130 - Ro Ferrarese

Committente: Comune di Ravenna 1D Prowa: S5CPTU 3 Profonditd massima raggiunta: 30,00 mt www . pergeo.it - info @ pergeo.it
Cantiere:Piazzale Kennedy (RA) Profondita falda: mt 2 da p.c. Punta sismica: Tecnopenta G1-CPL2ZIN - S1SMI Dir.del Laboratario: Dr.Geol M.Condotta
Data: 22/03/2013 Preforo:1,20 mt scavo + fino a mt 7,00 di dpsh n" Dissipazioni eseguite: 0 Sperimentatore: Dr.Geol. F. Zanella
Vs 30 ¢ ANAGRAFICA PROVA SCPTU 3
T
prof. (p) | prof.(es) | Dist (L) E{T}p” veP | L2-L1 | k20 | el Vs30 N .
m m i sec | misec m sec m/sec

0.00

1.00 W's ricavata con '%sp:—ﬂm—fﬂi‘sl-'!l EE] 1.00 0.01205

Z.00 Ws ricavata con M=pk - T SH ) X 1.00 0,01205

2.00 W= ricavata con Nspt - = SH]) 115 1.00  0,00870 .

4.00 Ws ricavata con Nept - = SHJ 167 1.00 0.00599 +

5.00 Vs ricavata con Nspt - = SHY 187 1.00 0.00599 N

5,00 W= ricavata con Nspt - = SH) 125 1.00 0,00800

7.00 Ws ricavata con Nspt - SHY 162 1.00 000617

8.00 F.70 .87 0,0482 A7 0,0482 164 1.00 000612
L 900 3,70 386 00564 157 098 0008r 120 @ 1.00 0,00835] A
| 1000 970 984 00666 148 098 00102 96  1.00 0,01047]

11.00 10.70 10,82 00707 153 0.99 0.0041 241 1.00 0,00415

12,00 11.70 11.82 00,0743 158 0.9% 00041 247 1.00 0.00414

13.00 12.70 12.81 0,0739 le2 0,99 0.00471 242 1.00 Q,00414

14,00 13.70 13.80 0.,0861 160 0.99 00072 138 1.00 0,00724 %

16.00 15.70 15.79 0,0953 166 0.99 0,0034 292 1.00 0,00342 ;

18,00 17.70 1778 0,10328 171 1.00 0Q,0044 227 1.00 Q,00447 *’I ‘

20,00 19.70 19,77 0,1137 174 1.00 0.0061 162 1.00 Q.0061F " I“

21.00 20.70 20,77 01165 178 1.00 0.0037 365 1.00 Q,00274

22,00 21.70 21.76 0,1199 182 1.00 0,0034 294 1.00 0,00340

22,00 22,70 22.76 10,1250 18z 1.00 00,0051 194 1.00 0,00516

24,00 23.70 23.76 0,1291 134 1.00 00041 243 1.00 0.00411

26,00 23,70 25,75 01363 189 1.00 00037 259 1.00 0.00371

28,00 27,70 2173 0,1414 196 1.00 00028 281 1.00 0.007263
| 29,00 38,70 28,75 0,1456 197 1.00 00042 239 0 1.00 0,00418)
L 3000 229,70 29,75 03506 197 1.000 00050 3198 @ 1.00 0,00503)

3000 oicgaz?el 178

prof. {p): profondita piezocono S,
Ipruf.lfr_a}: profondita cono sismico

D1: distanza fra la sorgente del rumore 5 - geofono triassiale (L)

Tempo (t]: tempo d'arrivo dell'onda a S

WsP; velocita del suono nel percorso fra 5 ed L - Vs puntuale alla profondita

Wsi: velocita del suono nel percorso fraSed L

WsL: Vs per ognl livella (L2 - L1)f[{€2 - t1)

=Za
r

Yoo

¥ [ -~
—
: -~
&
ST
v
4

Coordinate geografiche:

- Latitudine: 44.416860"

Figura 1 - Schema di down hobe oin metodo diretie Longitudine: 12.197474°

Eflevazione: 4-5 m
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AZIENDA CON SISTEMA DI GESTIONE

elletipi s.r.l. SCPT U2A INTEGRATO CERTIFICATO DA DNV

Sede operativa ed amm.va: Via Annibale Zucchini, 69 - 44100 i :.‘?:’ 3"3%{:””
tel. 0532/56771; fax 0532/56119  e-mail: info@elletipi.it silo: www.elletipi.it
P IVA e Codice Fiscale n. 00174600387

OMMITTENTE Cc Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. 0. I nti Sportivi

ANTIERE Po tivo Darsena - via Marani, Ravenna

T N° SCPTU 01 PROF. FALDA (m da p.c.) 2.30 TIPO PUNTA piezocono G1 - CPL2IN

ATA 30/06/11 PREFORO (m da p.c.) 0.90 Lat. 44.415157°

IMMESSA 9405/11 C. SITO N°: $110092 Long. 12.211598°

‘qc fs u incl.  prof.  ac fs U incd. prof.  gc fs U incl.  prof.  qc fs U ind.  prof.  gc fs u incl.

Mpa kPa kPa gradi m Mpa kPa kPa  gradi m Mpa kPa kPa  gradi m Mpa kPa kPa  gradi m Mpa kPa kPa  gradi
U18 5156 989 046 292 086 2347 9231 128 492 U460 6.55 12772 249 692 1135 7371 84.64 454 4892 755 27.32 11429 5.77
0.15 59.12 867 0.49 294 0.86 2586 91.09 129 494 0.41 6.42 130.16 2.49 694 1231 70.54 67.28 455 894 7.73 32.54 114.90 S5.79
0.20 60.56 12.33 0.52 296 0.89 27.19 101.47 131 4.96 044 6.75 13260 249 696 13.66 69.09 70.33 4.59 B8.96 7.94 38.88 115.51 5.80
0.38 65.34 12.33 0.53 298 0.91 29.42 117.34 130 4.98 045 7.42 13443 256 698 1439 70.20 63.00 4.56 8.98 8.20 42.43 116.73 5.83
0.40 75.79 10.50 0.52 3.00 0.95 27.09 121.00 1.30 500 0.64 7.53 139.93 256 7.00 14.58 68.98 41.64 4.63 9.00 8.42 46.21 118.56 5.83
0.44 7879 9.28 047 3.02 099 2453 119.17 137 502 221 7.64 15519 255 7.02 14.48 70.31 3431 4.62 9.02 8.49 49.10 119.78 5.85
424 4495 073 048 3.04 099 2564 11795 1.32 504 4.81 9.64 133.21 257 7.04 14,12 68.08 36.75 4.63 9.04 8.46 50.99 120.39 5.85
4.04 5461 0.73 042 3.06 084 2353 116.12 1.34 506 590 10.08 11551 257 7.06 13.58 67.64 38.58 4.63 9.06 8.28 53.54 119.78 5.86
395 65850 195 052 3.08 0.87 2576 110.01 1.37 508 6.11 9.53 113,68 258 7.08 12.80 71.41 40.42 4.66 5.08 8.06 56.10 119.17 586
4.18 53.17 195 048 3.10 0.86 31.20 10696 140 510 6.05 897 111.23 2.57 7.10 11.83 79.30 41.03 4.67 9.10 7.78 58.54 118.56 5.86
4.45 5550 3.17 049 3.12 0.84 36.65 10574 1.38 512 597 11.08 109.40 2.58 7.12 11.22 84.63 4286 4.71 9.12 7.53 59.54 {17.95 5.90
4.46 5495 195 0.53 3.14 0.84 4154 10696 1.39 514 590 13.08 107.57 2.59 7.14 10.75 91.51 44.08 4.71 9.14 7.24 60.43 117.34 591
4.47 5439 073 0.56 3.16 0.83 44.88 10696 1.41 516 540 16.86 102.08 260 7.16 9.68 82.68 5568 4.72 9.16 6.80 51.53 114.90 5.92
4.07 8494 317 042 3.18 0.79 4555 10696 1.45 518 4.57 1975 91.09 260 7.18 9.46 86.13 5385 4.73 9.18 6.68 51.64 111.84 592
4.20 96.28 3.17 0.48 3.20 0.73 38.04 89.26 1.42 520 4.00 2731 8437 262 7.20 9.03 87.02 5324 476 9.20 6.43 52.19 109.40 5.93
4.33 107.61 3.17 0.54 3.22 0.73 3526 89.87 141 522 363 3375 79.49 263 722 859 87.79 5263 4.72 9.22 6.11 53.08 106.96 5.91
4.46 118.94 3,17 0.60 3.24 0.73 32,82 91.09 1.45 524 3.37 38.42 7582 263 7.24 8.55 B84.13 5263 4.76 9.24 5.80 52.42 104.52 5.96
4.48 130.05 379 0.53 3.26 0.71 31.48 9536 145 526 3.80 4520 77.66 266 7.26 8.93 8068 5385 4.79 9.26 5.54 51.64 10391 597
4.58 150.39 3,79 0.59 3.28 0.71 30.59 103.30 146 528 441 5531 79.49 266 7.28 10.01 72.46 5568 4.80 9.28 5.30 49.97 102.08 5098
4.49 168.50 3.79 0.57 . 3.30 0.71 29.15 122.22 1.47 530 533 5353 7399 268 7.30 10.78 65.24 5690 4.80 9.30 4.92 49.31 100.24 598
4.35 175.94 379 0.55 3.32 074 26,93 128.33 1.47 532 592 4564 70.94 270 7.32 10.97 60.12 56.90 4.80 9.32 4.52 49.19 98.41 598
4.46 189.49 3,79 0.57 3.3¢ 0.71 24.82 124.66 1.49 534 6.27 4131 72.16 269 7.34 10.61 59.34 5568 4.80 9.34 4.29 49.08 97.19 6.02
4.62 217.72 1.34 0.60 3.36 0.69 2294 11856 148 536 6.51 3531 7338 271 736 10.02 60.01 55.07 4.81 9.36 4.34 48.53 99.02 6.02
4.49 217.05 1.10 0.56 3.38 0.63 22.82 116.12 1.51 5.38 6.52 3097 7399 2.69 7.38 9.86 57.34 5507 4.85 9.38 4.65 47.97 102.69 6.00
4.51 233.71 2.32 0.57 3.40 0.58 23.27 111.84 1.55 540 655 29.31 7216 271 740 997 56.90 55.68 4.87 9.40 4.86 46.53 103.91 6.03
4.53 250.38 3.55 0.58 3.42 0.62 23.82 111.23 1.51 5.42 6.21 27.86 72.16 269 7.42 10.03 59.11 57.51 4.88 9.42 4.81 4553 91.09 6.04
4.50 255.60 3.55 0.62 3.44 0.60 25.83 110.62 1.55 544 6.21 3163 72.77 2.69 7.44 9.89 62.11 56.29 4.87 9.44 4.71 42.86 61.78 6.04
4.39 260.15 3.55 0.58 346 0.58 27.61 11368 156 546 596 30.96 71.55 2.62 7.46 9.81 64.45 53.24 4.88 9.46 4.54 39.53 33.70 6.09
4.42 27393 4.77 0.58 3.48 0.59 2794 11551 154 548 6.32 30.19 69.11 2.67 7.48 975 64.56 54.46 4.90 9.48 4.07 35.52 36.75 6.08
4.25 278.26 599 0.63 3.50 0.58 27.16 117.95 1.54 550 6.04 2896 70.33 266 7.50 9.37 62.55 5385 491 9.50 3.30 23.52 36.75 6.05
4.04 28292 7.21 0.64 352 0.60 2461 122.22 1.61 5.52 539 4241 6850 267 7.52 9.03 60.55 53.24 492 9,52 246 25.08 36.75 6.08
3.89 27225 7.21 0.61 3.54 0.64 2272 127.72 1.56 554 515 36.96 6850 266 7.54 8.62 61.22 5263 4.94 954 1.89 31.19 36.75 6.10
3.75 272.02 7.21 0.62 356 0.69 2272 12955 1.60 556 502 3385 6850 267 756 8.10 61.44 51.40 4.94 9.56 2.12 42.63 4042 6.10
3.64 28557 721 0.63 358 0.70 23.28 130.16 1.59 558 497 3030 68.50 266 758 7.61 61.88 50.79 496 9.58 3.17 5274 5140 6.13
3.56 283.79 7.21 0.66 3.60 0.65 24.05 131.38 1.58 560 498 27.85 69.11 270 760 7.12 63.88 50.18 498 960 3.33 56.08 16.00 6.13
3.50 294.90 7.21 0.69 3.62 0.63 2439 129.55 1.61 562 5.08 2040 69.72 270 762 660 65.10 4896 4.98 9.62 266 56.19 745 6.14
3.41 287.56 6.60 0.65 3.64 0.64 24.84 12894 162 564 4.86 21.51 69.11 273 7.64 6.08 63.22 48.35 499 964 246 60.30 17.22 6.15
3.33 289.44 355 068 3.66 0.65 2595 12833 1.67 566 495 14.85 69.72 276 766 572 60.66 47.74 503 9.66 3.04 68.07 20.88 6.16
3.28 291.33 195 0.67 368 0.66 2751 12589 168 568 543 1374 70.33 282 7.68 514 58.22 46,52 503 9.68 393 8174 2393 6.18
3.21 288.21 5.62 0.71 3.70 0.69 27.84 122.83 1.67 570 601 19.40 7094 283 7.70 4.34 5477 4469 500 9.70 4.86 74.29 6.84 6.20
3.19 286.55 6.23 0.73 3.72 0.66 28.40 121.00 1.72 572 6.01 16.07 69.72 286 7.72 351 5232 4225 5.02 972 541 7029 562 6.22
3.11 277.65 562 0.73 3.74 0.64 28.29 120.39 1.73 574 6.08 23.73 67.28 287 774 276 48.66 39.80 503 9.74 593 69.07 867 6.22
3.05 259.54 501 0.73 376 0.63 27.84 11490 1.70 576 6.11 3140 66.67 291 7.76 233 47.10 38.58 506 9.76 654 57.07 11.11 6.22
2.97 246.87 379 0.76 3.78 0.63 28.40 112.45 1.69 578 7.61 94.73 177.78 3.08 7.78 2.19 47.21 38,58 506 9.78 6.76 52.73 8.67 6.27
2.91 24099 3.17 0.77 3.80 0.59 30.18 111.23 1.74 5.80 13.69 173.06 64.22 3.61 7.80 2.36 47.21 39.19 5066 9.80 6.54 49.07 562 6.27
2.79 23232 4.40 0.78 3.82 0.58 30.96 110.62 1.76 5.82 12.54 150.72 26.37 3.74 7.82 2.62 47.43 3858 509 9.82 6.19 39.84 6.23 6.28
2,70 220.65 6.84 0.80 3.84 0.55 30.85 110.01 1.72 5.84 10.89 132,61 256 3.79 7.84 2.80 44.65 23.32 5.09 9.84 597 28.40 8.06 6.30
2,61 21165 562 (0.78 3.8 0.54 30.96 110.01 1.81 5.86 8.43 148.26 501 3.83 7.86 2.33 42.32 1233 509 9.86 587 2518 928 6.30
2,52 196.32 4.40 0.81 3.88 0.53 30.40 110.01 1.78 5.88 7.48 165.15 6.84 3.88 7.88 1.90 40.07 8.06 5.12 9.88 562 24.84 989 6.33
2,39 193.65 3.79 0.87 390 0.52 29.85 110.01 1.76 590 6.68 168.15 8.06 3.94 790 1.50 3565 8.06 512 990 525 26.28 10.50 6.33
2.23 190.77 195 0.84 3.92 0.41 2301 9352 1.78 592 6.33 161.82 9.89 395 792 1.32 2899 9.28 512 9.92 501 31.28 11.72 6.35
2.09 185.88 1.34 0.84 394 0.41 2057 9475 1.79 594 6.08 129.71 11.72 397 7.94 1.13 3232 9.28 5.16 994 492 33.17 1233 6.35
1.98 175.77 1.34 0.89 396 0.41 1812 9597 1.80 596 590 97.70 14.16 4.01 796 0.93 32,65 10.50 5.17 996 4.97 32.17 1416 6.34
1.87 165.55 2.56 0.87 3.98 0.39 16.23 97.80 1.83 5.98 579 61.36 1600 399 798 0.79 31.21 1844 515 998 522 33.84 1600 6.35
1.75 156.00 4.40 090 4.00 0.39 1512 98.41 1.84 6.00 572 3470 17.22 4.01 800 0.67 3332 3431 5.18 10.00 556 34.28 17.83 6.34
1.65 128.48 12,33 0.81 4.02 0.37 9.29 8193 1.88 602 516 1493 9.28 394 802 0.62 3454 62.39 520 10.02 547 30.00 5812 6.35
1.60 121.25 7.45 0.81 404 037 774 8193 189 6.04 514 1470 989 394 804 066 33.33 58.73 5.17 1004 577 3200 5812 635
1.49 113.25 562 0.82 4.06 038 7.07 8254 193 . 6.06 531 1481 11.72 398 806 0.70 3278 83.15 5.18 10.06 595 33.34 5873 6.38
1.42 108.81 562 0.84 408 0.40 640 83.15 198 6.08 531 1504 11.72 399 808 0.84 3144 94.14 520 10.08 573 34.45 5873 6.35
1.36 108.70 5.62 0.86 4.10 0.61 8.29 8498 190 6.10 538 19.15 12.33 3.98 810 0.96 31.55 103.91 522 10.10 561 34.45 59.34 6.40
1.31 10492 562 0.88 4.12 059 862 7582 189 6.12 568 2426 13.55 398 8.12 1.00 32,55 56.90 522 10.12 527 37.11 59.95 6.39
1.29 9892 6.23 084 414 051 9,18 7094 194 6.14 574 2470 14.16 3.97 B8.t4 0.85 31.89 4469 522 10.14 558 38.34 62.39 6.42
5 9581 1538 0.89 4.16 044 1140 72.16 194 6.16 583 30.14 1538 3.96 816 0.77 3244 989 524 10.16 6.09 41.11 6484 6.40
9 87.92 18.44 0.88 4.18 045 9.18 78.88 191 6.18 6.21 30.25 17.22 3.95 8.8 0.73 3489 379 524 10.18 7.04 44.89 67.28 6.42

1.2

1.1

1.1 2581 18.44 092 420 050 829 8376 199 6.20 678 38.59 19.05 3.98 820 0.85 34.89 102.08 5.24 10.20 7.87 51.56 64.22 6.42
1.11 < 4 17.83 0.8 4.22 058 762 8864 196 6.22 8.57 4448 1966 4.02 822 1.38 33.66 130.77 5.26 " 10.22 8.09 54.78 16.61 6.45
1.04(\] F7 1844 094 424 098 751 9475 200 6.24 10.43 32.59 24.54 4.01 824 197 31.22 100.24 5.27 1024 7.93 5256 B8.67 6.46
0.94 ) B6 25.15 0.93 4.26 137 874 80.10 199 - 6.26 10.08 22.15 28.82 4.05 8.26 2.08 3255 31.87 529 10.26 7.46 49.44 1355 6.46
0.96 59 23.32 095 4.28 105 763 6361 200 6.28 9.73 2837 2637 4.06 828 1.55 2833 2027 530 10.28 7.12 46.89 16.00 6.48
0.90|_ 48 23.32 096 430 0.79 6.74 59.95 2.01 630 9.86 3471 29.43 410 830 1.18 26.00 18.44 532 10.30 7.04 4500 19.05 6.50
0.83 0L fq 2393 099 432 062 885 58.73 203 6.32 921 3570 27.59 4.16 832 0.97 27.00 16.00 5.32 10.32 7.02 43.11 2149 6.52
0.70 U 18 25.15 099 4.34 0.56 1285 61.17 207 6.34 8.00 3626 2576 4.19 834 1.18 2422 4774 533 10.34 7.08 41.22 2393 6.52
0.64(/) n8 28.82 099 4.36 064 1429 7277 2,10 6.36 7.25 3570 26.37 4.19 836 1.30 2533 33.09 535 10.36 7.00 41.66 26.37 6.54
0.6 0 36.14 1.00 4.38 0.86 1296 81.32 2.11 638 732 4047 28.21 4.23 838 1.14 3155 23.32 5.39 10.38 7.00 39.89 28.21 6.54
0.67 63.70 50.79 1.01 4.40 0.96 1229 ?77.66 210 6.40 754 39.91 3004 425 840 1.03 31.33 18.44 541 1040+ 6.99 43.33 30.04 6.54
0.67 ©55.04 52.01 1.03 4.42 0.8F% 14,52 67.89 2,10 6.42 7.79 33.25 3248 4.20 842 0.94 28.44 2515 5.40 .10.42 6.93 4511 31.87 6.58
0.67 46.15 50.18 1.04 4.44 0.62 13.29 66.06 2.16 . 6.44 8.01 35.14 33.70 4.25 844 0.94 2444 7460 5.41 10.44 6.93 47.22 33.09 6.59
0.62 41.04 50.18 1.00 446 0,51 11.74 66.06 2.13 6.46 8.15 3803 3553 4.28 846 1.23 19.88 56.29 544 10.46 6.84 48.55 34.92 6.60
0.58 31.48 49.57 1.05 4.48 045 1252 7216 215 6.48 8.62 4236 37.36 4.27 848 1.41 2299 26.37 545 1048 6.80 49.77 36.14 6.60
0.54 23.15 4896 1.06 4.50 0.52 10.41 84.98 2.18 650 8.83 38.58 39.19 4.31 850 1.12 2522 6.23 548 10.50 6.76 49.88 37.36 6.60
0.54 20.93 52061 1.67 4.52 071 1041 90.48 2.25 6.52 878 46.02 41.03 429 852 075 2577 232 549 1052 6.85 4843 39.19 5.63
0.67 16.59 60.56 1.08 4.54 065 996 B86.81 223 654 8.88 53.47 4225 4.29 854 0.49 29.66 26.37 548 10.54 6.94 47.87 41.03 6.63
0.76 12.04 58.73 1.07 4.56 0.62 7.74 69.11 226 6.56 9.48 59.58 44.69 4.31 856 0.49 2599 94.14 551 1056 7.02 48.21 42.25 6.65
073 993 5568 1.07 458 0.46 1141 59,95 2.28 . 658 10.47 60.91 47,74 431 858 0.66 22.77 111.23 554 10.58 7.02 50.21 43.47 6.68
0.69 8.71 53.85 1.12 460 040 1430 68.50 2.27 6.60 11.37 66.68 48.96 430 860 0.78 20.21 117.95 5.54 1060 7.12 49.87 44.08 6.67
074 7.71 56.90 1.11 4.62 0.40 14.08 80.10 2.28 6.62 11.75 70.68 47.13 4.32 862 0.88 18.99 103.30 5.57 10.62 7.27 48.65 41.03 6.69

5.04 39.80 1.16 4.64 040 13.30 88.03 231 6.64 12.03 68.35 46.52 4.32 864 1,13 21,66 11856 557 10.64 7.31 47.76 39.80 6.72
6.15 31.87 116 4.66 0.40 13.19 9231 231 6.66 1251 67.23 47.13 435 866 1.50 17.77 7460 558 10.66 7.27 47.53 4164 6.72
16.16 30.65 1.11 4.68 040 13.19 96.58 2.33 6.68 13.24 67.79 48.96 4.36 868 1.38 18.10 53.24 559 10.68 7.23 46.76 42.86 6.72
16.50 50.79 1.19 470 0.39 11.19 99.63 2.33 6.70 13.93 68.68 52.01 4.39 870 1.03 1810 29.43 560 10.70 7.13 46.08 4225 6.76
15.50 62.39 1.18 4.72 0.39 7.97 102.69 2.37 6.72 13.96 69.90 S54.46 439 872 0.73 19.10 23.32 5.60 10.72 7.03 44.53 44.08 6.76
14.84 61.78 1.18 4.74 0.38 5.74 105.13 239 6.74 13.18 7156 55.07 4.41 874 1.07 17.77 113.06 5.65 10.74 6.88 45.08 4591 6.77
14.18 62.39 117 476 0.39 519 10635 238 6.76 12.13 77.56 55.07 4.43 876 3.12 1654 150.31 568 10.76 6.81 48.08 47.13 678
11.40 70.94 1.19 4.78 0.40 5.19 10940 2.40 6.78 11.36 85.67 5507 4.43 878 4,84 1366 119.17 568 10.78 6.76 50.97 48.35 6.81
8.96 78.88 1.17 4.80 0.39 5.62 112.45 241 6.80 1095 89.67 56.29 4.46 880 542 13.54 116.73 570 10.80 6.71 49.97 49.57 6.81
8.41 81.32 119 4.82 0.43 575 11490 2.43 6.82 10.84 B89.67 58.12 4.48 882 575 1588 109.40 571 10.82 6.65 48.52 50.18 6.81
8.19 79.49 122 484 045 6.74 11978 2.44 6.84 11.04 88.77 5995 4.49 884 599 17.88 110.62 572 10.84 6.48 47.19 51.40 6.85
13.6 77.66 1.22 4.86 0.44 697 122.83 244 6.86 11.37 86.66 63.00 4.50 886 6.35 20.21 11245 572 10.86 6.4 44,74 52.01 6.85
1 42 80.71 1.28 4.88 0.41 7.19 12344 244 6.88 11.47 B83.11 64.22 4.49 8.88 6.89 23.54 11490 573 10.88 6.2 41.63 53.24 6.88
5.
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0.87 2084 9231 125 490 041 7.08 12589 2.48 690 11.22 78.66 64.84 4.53 890 7.29 25.43 11551 576 10.90 5 40.85 53.85 6.88
A
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Sede operativa ed amm.va: Via Annibale Zucchini, 69 - 44100 FERRARA
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lavenna - Area Inf

rastrutture Civili - Servizio Edilizia U. O. Impianti S[J(;jii\.ri

COMMITTENTE Comune dil

CANTIERE Po rtivo D: via Marani, Ravenna COMMITTENTE fll‘\i'.'.'\H'-.‘. di Ravenna _"'\::‘_"-a Infrastrutture Civili - Servizio Edilizia U. O. I i
CPT N° SCPTU 01 PROF. FALDA (m da p.c.) 2.30 TIPO PUNTA piezocono G1 - CPL2IN CANTIERE o DA, W TR TENTOF ,
DATA 30/06/11 PREFORO (m da p.c.) 0.90 Lat 44.415157° CPTN SCPTU 01 PROF. FALDA (m da p.c.) 2.30 TIPO PUNTA piezocono G1 - CPL2IN
COMMESSA 9405/11 C. SITO N°: 5110092 Long 12.2115980 DATA 30/06/11 PREFORO (m da p.c.) 0.90 Lat. 44.415157°
. . . . ] . T - . . . . e R _ COMMESSA 9405/11 C. SITO N°: 5110092 Long. 12.211598°
prof.  qc fs u incl.  prof.  qc fs U incl.  prof.  qc fs U incl.  prof.  gc fs u inc,  prof. qc fs u inl . . - . 3 " o . ) e
m Mpa kPa kPa gradi m Mpa kPa  kPa gradi _m Mpa kPa kPa gradi m Mpa kPa kPa gradi m Mpa kPa  kPa  grag grof.  ac fs u incl.  prof.  qc fs u fncl.  prof.  qc fs u inc.  prof.  qc fs u Incl.  prof.  gc fs u incl.
1097 5569 39.29 55.07 689 1292 633 #6.04 27.50 827 1492 647 4577 3370 9.52 1692 €74 7546 10818 10.87 1897 1129 6964 57.51 Tiig m Mpa kPa kPa gradi m  Mpa KkPa  kPa gradi m  Mpa kPa  KPa gradi m - Mpa kP2  KkPa ~gradi m . Mpa kP2 kPa - gradi
10.94 5.51 37.29 56.29 6.92 12.94 6.20 4570 28.82 827 14.94 645 40.38 3675 9.52 1694 B8.67 80.91 108.18 10.88 18.94 11.27 92.19 60.56 12.13 002 1364 111713 14725 {371 2297 1389 1275017181 i5.16 2492 1.25 23.56 680.63 16780 2692 229 48.11 536.75 17.70 2692 220 76.36 71563 18.62
1096 521 37.07 5629 691 12.96 6.29 4604 20.43 828 - 1496 6.47 40.38 39.80 9.52 1696 B8.68 8170 106.96 10.89 18.96 11.14 92.63 61.78 12.23 094 13.89 107.79 144.81 13.71 22.94 13,16 124.03 122.22 1518 24.94 1.25 16.56 678.39 1672 26.94 236 52.55 539.19 17.71 28.94 206 78.80 697.92 18.59
10.98 4.77 37.28 55.68 6.92 12.98 6.31 49.14 30.04 8.28 14.98 6.58 42.82 42.25 9.56 1698 8.72 83.90 106.35 10.91 18.98 10.90 92.52 63.61 12.23 50.96 13.79 108.68 145.42 13.72 22.96 1247 120.80 122,83 15.18 24.96 125 15.23 682.66 16.72 2696 232 59.44 527.59 17.72 28.96 1.97 77.58 685.71 18.62
11.00 4.33 37.28 54.46 6.95 13.00 6.34 52.37 31.26 830 1500 6.79 47.16 44.69 9.54 17.00 B8.89 84.12 105.13 10.93 19.00 10.43 B89.85 64.22 12.25 50.08 13.67 112.90 152.14 13.74.22.98 11.93 118.24 125,89 1519 24.98 126 14.11 669.84 16.73 2698 227 70.89 522.10 17.70 28.98 1.91 75.25 682.05 18.62
11.02 4.00 37.62 53.85 6.96 13.02 6.35 52.14 31.87 8.33 1502 7.00 50.60 47.13 9.60 17.02 8.61 75.31 137.48 10.93 19.02 9.56 B86.52 63.61 125 | 21.00 13.3¢ 116.45155.19 13.78- 23.00 11.34 116.68 126,50 15.21 25.00 1.25 14.89 658.85 16.73 27.00 2.23 78,22 518.44 17.72 29.00 1.88 73.25 682.05 18.62
11.04 3.80 37.95 53.24 6.96 13.04 6.32 51.14 31.26 8.34 1504 7.20 5149 48.96 9.58 17.04 8.85 76.87 117.34 10.94 1904 8.01 86.40 59.95 12'25 21,02 13.04 119.11 158.85 13.76 23.02 10.57 116.01 124.05 1524 2502 1.19 12.89 638.71 1677 27.02 2.23 80.11 S17.22 17.74 29.02 1.88 68.91 689.99 18.63
11.06 3.70 38.28 52.63 6.96 13.06 6.27 49.92 31.26 8.36 1506 7.35 50.15 102.08 9.58 17.06 8.98 78.53 106.96 10.96 19.06 6.19 86.73 56.29 12.3p 21.04 12.80 119.78 163.13 13.79 23.04 9.82 113.01 123.44 1523 2504 1.22 13.05 630.77 16.77 27.04 2.12 84.44 507.45 17.74 29.04 1.97 46.79 928.69 18.64
11.08 3.70 39.28 49.57 6.98 13.08 6.31 48.47 33.09 8.35 1508 7.64 53.93 100.24 9.62 17.08 8.92 80.42 103.91 10.98 19.08 4.43 91.51 56.29 12.39 21,06 12.38 123.77 163.13 13.80 23.06 9.17 111.46 124.66 1525 25.06 124 14.83 628.94 16.78 27.06 2.11 83.22 508.06 17.76 29.06 225 43.01 934.80 18.66
11.10 3.77 39.61 4460 7.01 13.10 6,34 48.47 33.70 8.36 1510 7.91 57.60 99.63 9.60 17.10 8.88 83.98 103.91 10.99 19.10 2.14 87.15 147.86 12.29 71.08 11.86 126.88 162.52 13.82°23.08 8.35 99.54 197.92 1528 2508 122 14.72 628.94 1678 27.08 196 76.11 490.96 17.77 29.08 259 40.23 947.01 18.68
11.12  3.87 38.50 40.42 7.04 13.12 6.27 48.69 34.31 838 15.12 8.05 60.27 97.19 9.62 17.12 8.79 87.98 103.91 10.99 19.12 2.65 83.26 141.76 12,32 2110 11.39 135.32 163.74 13.84 23.10 7.87 107.10 179.00 15.25 25.10 1.24 15.27 627.72 16.78 27.10 1.8l 69.00 473.87 17.78 29.10 2.96 39.68 906.10 18.67
11.14 4.05 37.50 36.75 7.03 13.14 6.05 49.25 3553 8.38 1514 8.11 63.71 9536 9.65 17.14 8.74 91.87 105.74 11.00 19.14 2.32 97.71 140.54 12.35 5112 11.53 112.21 194.87 13.83 23.12 7.62 111.10 171.06 1528 2512 125 16.27 631.38 1681 27.12 1.88 74.44 52820 17.76 29.12 3.29 46.35 595.36 18.69
11.16 4.44 3527 3431 7.04 13.16 5092 49.35 78.27 841 1516 816 66.38 95.36 9.66 17.16 8.83 93.98 106.35 11.02 19.16 2.05 114.71 141.15 1235 5114 11.50 115.10 185.71 13.85 23.14 7.f3 117.88 166.18 15.29 25.14 127 16.50 633.82 16.83 27.14 185 7177 527.59 17.77 29.14 3.36 55.46 538.58 18.70
11.18 4.98 32.16 32.48 7.08 13.18 6.28 51.80 78.27 8.43 1518 8.23 68.05 9536 9.66 17.18 9.03 94.42 106,96 11.05 19.18 1.83 123.38 155.19 12.37 5116 11.65 118.44 183.88 13.85 23.16 6.56 118.55 157.63 15.30 25.16 127 16.05 635.04 16.81 27.16 1.85 66.55 527.59 17.77 29.16 3.23 62.90 506.84 18.71
11.20 6.09 2559 37.36 7.10 13.20 6.41 54.91 77.05 845 1520 8.27 69.93 9597 9.69 17.20 9.33 93.75 106,96 11.05 19.20 1.78 12571 291.94 12,36 5118 11.90 119.55 180.83 13.89 23.18 5.80 126.33 143.59 1529 25.18 127 15.50 633.21 16.85 27.18 1.83 6533 526.37 17.79 29.18 3.21 66.90 495.85 18.74
11.22 6.51 2626 31.26 7.11 13.22 6.33 58.47 76.43 8.45 1522 8,38 70.82 9536 9.71 17.22 9.51 91.87 10574 11.05 19.22 2.16 113.27 364.59 12,40 51,20 12.08 120.66 177.17 13.90 23.20 5.22 131.67 143.59 15.31 2520 1.25 14.39 631.38 16,84 27.20 1.77 63.11 521.49 17.80 29.20 3.55 72.46 531.87 18.73
11.24 6.28 24.82 26.37 7.11 13.24 6.27 62.80 77.05 8.45 1524 8.43 70.26 89.26 9.73 17.24 9.39 89.09 103.91 11.08 19.24 2.24 95.49 327.96 12.37 2122 12.01 120.11 172.89 13.91 23.22 4.01 137.33 110.01 15.32 25.22 1.27 14.17 630.77 16.86 27.22 175 58.33 516.61 17.81 29.22 4.07 75.79 519.05 18.75
11.26 6.08 20.37 25.15 7.14 13.26 6.49 64.14 77.66 8.47 1526 8.38 71.15 B86.81 9.73 17.26 9.06 87.86 102.69 11.08 19.26 2.06 77.38 218.07 12.38 2124 11.81 118.33 171.06 13.90 23.24 2.82 149.11 124.05 15.30 25.24 1.25 14.28 627.11 16,85 27.24 173 52.88 509.28 17.81 29.24 4.41 77.01 470.82 18.76
11.28 6.34 21.71 27.59 7.15 13,28 6.45 64.13 75.82 8.46 1528 8.40 71.93 8559 9.72 17.28 8.91 8597 103.30 11.12 19.28 1.74 58.93 188.77 12.41 2126 11.65 118.44 166.23 13.93 23.26 2.11 150.44 152.14 1531 2526 1.25 13.95 624.66 16.89 27.26 1.70 50.21 500.12 17.85 29.26 4.93 82.23 467.15 18.74
11.30 7.10 26.04 31.26 7.17 13.30 6.47 62.80 74.60 850 1530 859 72.93 87.42 9.77 17.30 8.76 84.53 103.30 11,13 19.30 1.82 52,71 275.46 12.43° 9128 11.76 117.88 170.45 13.96 23.28 1.71 153.89 338.34 15.35 25.28 1.25 14.39 621.61 16.89 27.28 1.65 52.88 501.95 17.82 29.28 535 78.68 415.26 18.76
11.32 7.81 31.82 30.65 7.17 13.32 6.49 63.47 73.99 851 1532 870 74.93 B8.64 9.77 17.32 895 83.42 105.74 11.15 19.32 2.21 48.38 356.04 12.43 2130 11.93 119.99 172.28 13.97 23.30 1.59 144.89 464,10 15.36 25.30 124 14.84 619.17 16,89 27.30 1.67 52.77 510.50 17.85 29.30 5.85 74.01 337.12 18.77
11.34 8.02 41.04 23.93 7.20 13.34 6.49 64.02 73.38 851 15.34 8.82 7571 87.42 9.80 17.34 9.32 82.75 106.35 11.15 19.34 2.30 39.93 249.82 12.42 21,32 12.12 120.33 155.19 14.00 23.32 1.98 123.23 586.81 15.36 2532 1.24 14.39 619.78 1691 27.32 175 49.99 522.71 17.87 29.32 6.08 75.68 229.06 18.79
11.36 8.00 46.48 20.88 7.21 13.36 6.54 63.80 73.99 854 15.36 8.85 76.15 88.03 9.82 1736 9.56 82.41 9231 11.17 19.36 1.95 43.38 212.58 12.44 21.34 12.33 118.55 126.50 13.96 23.34 3.92 107.23 660.07 15.37 25.34 1.25 14.06 621.00 16.92 27.34 179 47.99 536.14 17.86 29.34 5.83 70.34 165.57 18.77
11.38 7.73 41.26 20.27 7.23 13.38 6.57 61.91 73.99 8.54 1538 8.85 77.26 88.64 9.81 17.38 9.69 79.74 86.81 11.21 19.38 1.61 47.38 205.86 12.43 21.36 12,34 116.33 125.89 13.99 23.36 6.59 82.34 371,31 15.40 25.36 1.27 14.28 622.83 16,94 27.36 1.83 4566 537.97 17.86 29.36 548 56.23 130.77 18.81
11.40 7.45 29.48 21.49 7.22 13.40 6.56 61.02 73.38 8.57 1540 8.73 79.04 89.26 9.81 17.40 9.73 76.74 8559 11.18 19.40 1.38 42,16 237.00 12.46 2138 12.22 116.44 124.66 14.01 23.38 7.92 71.33 157.63 1541 2538 1.28 13.95 622.83 16.94 27.38 179 45.66 530.04 17.87 29.38 5.11 61.12 111.84 18.80
11.42 7.36 30.15 23.32 7.26 13.42 6.56 61.24 73.99 8.55 1542 8.61 79.37 90.48 9.85 1742 9.68 7530 87.42 11.20 19.42 1.58 34.82 277.90 12.48 2140 12.15 115.43 124.66 14.02 23.40 8.29 56.56 142,37 15.43 2540 127 14.17 622.22 16.96 27.40 176 45.65 523.93 17.87 29.40 4.66 86.12 100.85 18.81
11.44 7.28 3237 25.15 7.27 13.44 6.66 61.91 73.99 8.57 15.44 8.43 80.03 91.09 9.83 1744 9.76 76.07 91.09 11.21 19.44 202 32.93 368.25 12.52 21.42 11.04 113.43 124.66 14.06 23.42 8.38 38.00 142,98 1542 2542 1.27 14.06 619.78 16.97 27.42 178 46.54 522.10 17.91 29.42 4.17 93.68 97.80 18.86
11.46 7.17 38.59 26.98 7.27 13.46 6.78 61.46 73.38 858 1546 8.35 80.37 92.31 9.88 1746 9.68 77.30 92.92 11.25 19.46 1.90 30.16 257.14 12.52 5144 11.58 112.77 124.66 14.04 23.44 B.36 36.00 146.64 1545 2544 125 13.95 618.56 16.98 27.44 1.83 50.32 522.71 17.90 29.44 371 102.45130.16 18.88
11.48 7.08 4593 28.21 7.28 13.48 6.87 61.58 70.94 861 1548 8.23 79.25 93.53 9.88 1748 9.38 79.96 94.14 1124 1948 1.44 31.71 190.60 12.54 21,46 11.29 111.65 124.05 14.05 23.46 8.24 41.00 146.64 15.47 25.46 1.25 14.06 618.56 16.99 27.46 1.77 56.54 524.54 17.91 29.46 3.64 114.45 153.97 18.88
11.50 7.08 49.71 30.04 7.30 13.50 6.94 60.80 66.06 8.61 1550 7.97 78.47 93.53 9.88 17.50 9.15 82.85 95.97 11.24 19.50 1.46 41.05 312.09 12.55 2148 11.22 111.10 125.27 14.08 23.48 7.81 4577 14237 1546 2548 1.25 14.17 619.17 16.99 2748 172 57.10 519.66 17.93 29.48 3.53 121.01 172.28 18.92
11.62 7.11 49.93 31.26 7.29 13.52 6.81 59.69 61.78 8.64 1552 7.63 77.47 93.53 9.90 1752 8.97 88.18 98.41 11.26 19.52 2.42 44.16 396.34 12.57 5050 11.10 109.10 125.89 14.11 23.50 6.70 51.66 133.21 15.48 2550 125 14.06 619.17 16.99 27.50 1.72 55.87 517.83 17.94 29.50 3.65 121.56 185.10 18.93
11.54 7.02 50.93 32.48 7.33 13.54 6.58 58.91 60.56 8.64 1554 7.26 76.69 93.53 9.94 17.54 8.92 93.18 99.02 11.26 19.54 3.35 44.05 288.89 12.61 21.52 10.85 108.65 125.27 14.11 23.52 5.18 62.44 122.83 15.48 2552 125 14.18 617.95 17.02 2752 172 55.32 513.55 17.94 29.52 3.60 126.45 191.21 18.95
11.56 6.76 50.82 33.09 7.33 13.56 6.39 57.02 59.95 8.66 15.56 7.08 75.36 94.75 9.95 1756 8.95 94.40 99.63 11.27 19.56 530 50.83 228.45 12.63 2154 10.74 108.10 127.11 14.11 23.54 3.76 72.44 116.12 1548 2554 1.25 14.62 618.56 17.04 27.54 171 59.65 511.11 17.99 29.54 3.32 116.22 204.64 18.95
11.58 6.47 49.82 34.31 7.36 13.58 6.32 57,13 61.17 8.64 1558 7.06 7591 96.58 9.96 17.58 8.97 94.07 99.63 11.27 19.58 7.95 50.49 275.46 12.65 ‘5156 10.69 106.10 128.94 14.17 23.56 2.86 85.11 121.61 15.50 25.56 1.25 14.29 617.95 17.06 27.56 1.70 58.87 514.16 17.98 29.56 3.20 100.78 217.46 18.95
11.60 6.27 51.04 3553 7.38 13.60 6.31 57.35 61.78 8.68 1560 7.27 7591 99.02 10.00 17.60 9.03 92.63 100.24 11.30 19.60 9.82 56.05 158.24 12.66 21.58 10.63 105.54 130.16 14.17 23.58 2.28 104.44 131.99 15.53 25.58 1.24 14.29 616.73 17.09 27.58 171 56.21 519.66 17.99 29.58 3.07 87.11 246.15 18.99
11,62 6.17 5204 36.14 7.38 13.62 6.37 56.91 62.39 870 1562 7.54 73.46 98.41 9.99 17.62 9.03 91.40 100.85 11.31 19.62 10.72 62.38 6545 12.67 2160 10.79 106.00 135.04 14.17 23.60 1.88 118.78 234.55 15.54 25.60 1.24 14.18 616.73 17.09 27.60 173 53.32 520.88 17.99 29.60 3.08 78.00 263.86 19.00
11.64 6.24 53.37 37.36 7.38 13.64 6.37 57.57 63.61 870 1564 7.72 72.02 94.14 10.00 17.64 9.08 89.73 102,08 11.32 19.64 11,23 58.49 67.89 12.70 2162 10.89 107.20 138.10 14.17 23.62 1.51 123.89 396.3¢ 15.55 25.62 1.23 13.62 617.95 17.10 27.62 1.76 52.32 521.49 18.02 29.62 3.15 77.00 285.23 18.99
11.66 6.55 53.70 39.19 7.40 13.66 6.31 57.57 64.22 8.68 1566 7.90 70.57 89.26 10.02 17.66 9.18 86.62 103.30 11.36 19.66 11.47 46.61 74.60 12.70 2164 10.97 107.53 139.93 14.19 23.64 1.48 114.55 541.64 1559 25.64 1.24 13.18 619.78 17.10 27.64 176 51.76 520.27 18.03 29.64 3.18 81.55 291.94 19.04
11.68 7.08 53.92 41,64 7.41 13.68 6.26 57.13 64.22 872 1568 8.16 69.79 86.81 10.02 17.68 9,31 84.73 105.13 11.35 19.68 11.78 53.49 81.32 12.73 21.66 11.09 106.64 142.37 14.21 23.66 1.70 96.44 564.22 15.60 25.66 1.25 12.96 621.00 17.10 27.66 1.76 51.87 523.93 18.03 29.66 3.32 80.55 296.83 19.01
11.70 7.73 54.81 43.47 7.45 13.70 6,31 57.01 65.45 872 1570 8.46 68.01 84.98 10.05 17.70 9.29 83.95 106.35 11.36 19.70 12.11 63.05 87.42 12,76 2168 11.19 106.64 144.81 14.21 23.68 2.07 82.66 537.36 15.61 25.68 1.28 13.18 624.05 17.14 27.68 1.79 - 50.43 529.43 18.04 29.68 3.64 87.88 305.98 19.04
11,72 8.25 54.92 44.69 7.46 13.72 6.43 56.57 66.67 8.76 1572 8.66 6590 83.15 10.05 17.72 9.17 83.84 106.96 11.37 19.72 12.37 70.72 92.31 12.77 2170 11.44 106.86 148.47 14.24 23.70 2.28 65.11 302.32 15.60 2570 1.3 13.51 631.99 17.14 27.70 1.82' 49.21 529.43 18.03 29.70 4.23 102.66 331.62 19.03
11.74 8.62 ©53.37 4530 7.47 13.74 651 5590 67.89 8.76 15.74 8.79 6568 81.32 10.06 17.74 9.23 83.95 109.40 11.39 19.74 12.48 79.83 9536 12.78 3172 11.69 107.41 151.53 14.26 23.72 2.66 47.66 372.53 15.61 2572 1.52 12.74 640.54 17.15 27.72 1.83 50.54 529.43 18.05 29.72 537 107.66 359.10 19.04
11.76 9.04 52.37 47.13 7.47 13.76 6.55 54.79 68.50 8.79 1576 8.93 6534 80.71 10.08 17.76 9.34 84.50 111.84 11.38 19.76 12.50 88.83 98.41 12.77 7174 11.87 106.52 153.97 14.20 23.74 3.29 35.66 327.96 15.65 2574 1.78 13.63 579.49 17.16 27.74 1.79 51.87 525.15 18.04 29.74 6.53 114.21 37558 19.07
11.78 9.60 53.03 48.96 7.48 13.78 6.46 54.68 6850 8.77 1578 9.12 66.12 81.32 10.13 17.78 9.43 85.39 113.06 11.42 19.78 12.55 95.06 101.47 12.79 2176 11.89 107.30 150.92 14.27 23.76 4.22 32.22 273.63 15.67 25.76 2.12 16.85 54225 17.19 27.76 1.75 52.98 519.05 18.05 29.76 7.20 113.21 370.09 19.10
11.80 10.43 5548 51,40 7.52 13.80 6.34 5523 68.50 8.80 15.80 9.13 67.67 81.93 10.12 17.80 9.48 85.17 114.90 11.43 19.80 12.64 101.50 105.13 12.80 2178 1179 107.85 151.53 14.32 23.78 4.47 31.89 259.58 15.65 2578 2.45 23.51 345.05 17.20 27.78 1.67 $3.43 513.55 18.06 29.78 7.61 114.99 356.65 19.11
11.82 11.02 59.10 52.01 7.53 13.82 6.16 55.34 68.50 8.82 1582 8.97 6878 77.05 10.14 17.82 9.37 86.28 115.51 11.44 19.82 12.61 105.39 108.18 12.81 2180 11.62 109.10 152.14 14.32 23.80 3.33 29.22 204.03 15.66 25.80 2.74 33.29 31819 17.22 2780 1.63 50.20 506.84 18.07 29.80 8.01 111.21 352.99 19.10
11.84 11.04 62.14 52.01 7.53 13.84 5.99 5567 68.50 8.82 15.84 875 68.22 78.27 10.15 17.84 9.28 85.83 116.12 11.44 19.84 12.59 109.06 111.84 12.84 21.82 11..40 110.29 150.92 14.35 23.82 2.36 21.89 220.51 15.68 25.82 2.69 50.63 305.98 17.23 27.82 1.55 49.09 495.24 18.09 29.82 8.30 80.31 349.94 19.12
11.86 10.44 66.47 51.40 7.56 13.86 5.84 55.67 69.11 8.84 1586 8.42 68.56 78.88 10.18 17.86 9.10 86.28 116.12 11.47 19.86 12.76 110.39 115,51 12.85 2184 1L.34 110.85 152.75 14.37 23.84 1.86 22.00 350.55 15.69 25.84 2.54 63.07 258.97 17.22 27.84 1.53 47.31 492.19 18.11 29.84 8.37 54.31 323.69 19.13
11.88 9.90 71.25 52.01 7.56 13.88 5.68 54.78 69,11 8.86 15.88 8.09 71.22 80.10 10.18 17.88 8.98 87.16 117.34 11.50 19.88 13.00 111.84 119.78 12.86 2186 11.37 111.18 155.80 14.37 23.86 2.52 33.11 636.26 15.74 25.86 2.40 79.07 251.65 17.25 27.86 1.47 44.43 488.52 18.12 29.86 8.31 40.53 228.45 19.12
11.90 9.52 76.14 53.85 7.60 13.90 5.55 54.90 68.50 8.86 15.90 7.95 73.11 81.32 10.21 17.90 8.87 86.38 117.95 11.50 19.90 13.41 112.39 125.27 12.88 21.88 11.54 111.74 159.46 14.40 23.88 4.57 37.33 469.60 15.77 25.88 2.19 92.07 269.96 17.26 27.88 1.37 42.54 479.98 18.11 29.88 8.05 37.42 200.37 19.14
11,92 9.11 80.69 55.07 7.59 13.92 5.52 54.45 68,50 8.90 1592 7.90 76.33 84.37 10.22 17.92 8.84 86.60 120.39 11,50 19.92 13,72 114.06 129.55 12.89 21.90 11.74 111.96 161.90 14.38 23.90 6.13 40.56 249.82 15.79 25.90 2.09 96.07 247.99 17.27 27.90 1.33 39.43 481,20 18.15 29.90 7.80 37.53 194.87 19.16
11.94 8.69 87.58 55.68 7.60 13.94 5.51 53.89 68.50 8.90 1594 8.13 79.21 88.64 10.22 17.94 8.87 86.94 121.61 11.50 19.94 14.18 112.39 135.65 12,89 21.92 12.07 109.95 162.52 14.42 23.92 6.59 45.89 240.05 15.78 25.92 1.98 07.63 273.63 17.27 27.92 1.35 35.76 489.74 18.14 29.92 7.58 40.08 185.71 19.17
11.96 8.22 93.36 56.90 7.61 13.96 5.46 5223 67.89 8.90 1596 857 80.66 91.70 10.24 17.96 8.87 86.71 122.83 11.51 19.96 14.54 111.73 139.93 12.90 2194 12.52 108.29 163.13 14.42 23.94 6.05 42.22 226.62 15.79 25.94 181 09.30 403.05 17.30 27.94 1.41 31.20 502.56 18.18 29.94 7.34 46.53 160.68 19.19
11.98 7.81 96.91 58.12 7.63 13.98 65.46 50.80 67.89 8.91 1598 8.88 80.65 93.53 10.24 17.98 9.05 8582 124.66 11.55 19.98 14.87 109.39 142.98 12.92 2196 12.74 106.73 157.63 14.45 23.96 5.12 42.34 216.85 15.82 2596 1.72 94.41 466.54 17.30 27.96 1.44 25.98 512.33 18.16 29.96 7.12 51.19 146.64 19.19
12.00 7.61 98.24 58.73 7.65 14.00 5.54 50.56 68.50 8.94 16.00 9.08 79.43 9597 10.25 18.00 8.90 93.37 131.38 11.52 20.00 15.12 105.06 149.08 12.93 21.08 12.75 108.73 156,41 14.45 23.98 4.58 41.45 237.61 15.85 25.98 1.71 85.96 46349 17.30 27.98 1.47 22.76 520.27 18.17 29.98 6.96 45.97 146.64 19.18
12.02 7.55 98.69 60.56 7.66 14.02 5.47 44.54 9597 891 16.02 871 63.31 131.38 10.25 18.02 8.75 100.92 138.09 11.49 20.02 14.50 89.05 152.75 12.93 22.00 12.89 109.62 158.24 14.48 24.00 4.86 54.67 277.29 15.87° 26.00 1.71 79.19 453.11 17.32-28.00 1.48 20.53 529.43 1817 30.00 6.81 4552 135.65 19.19
12.04 7.67 9469 61.78 7.65 14.04 5.73 46.09 93.53 8.92 16.04 881 67.53 12527 10.27 18.04 9.38 86.39 133.82 11.49 20.04 1507 90.71 158.24 12.93 22.02 13.03 110.51 160.07 14.50 24.02 5.80 B83.08 55.68 15.86 26.02 153 57.79 457.39 17.32 2802 1.50 1570 743.71 18.12
12.06 7.97 88.35 63.00 7.67 14.06 5.81 47.98 89.26 8.92 16.06 869 71.53 121.61 10.28 18.06 9.98 8595 121,61 11.51 20.06 14.97 90.27 142.98 12.94 22.04 12.72 95.92 146.64 14.43 24.04 7.69 94.64 119.17 15.92 26.04 1.65 69.01 439.07 17.31 28.04 1.50 18.48 737.61 18.12
112,08 B8.28 81.46 63.61 7.70 14.08 5.84 49.20 86.81 B8.94 - 16.08 8.76 74.42 121.61 10.28 18.08 10.26 88.73 11551 11.52 20.08 14.86 90.82 139.32 12.96 22.06 12.95 104.59 144.81 14.44 24.06 9.33 86,75 139.93 15.93 26.06 1.53 56.79 423.81 17.30 28.06 1.50 21.04 741.88 18.15
12.10 8.49 75.13 63.61 7.71 14,10 592 50.65 86.20 8.96 16.10 9.04 78.09 119.17 10.32 18.10 10.54 92.06 113.68 11.55 20.10 14.88 94.60 130.77 12.98 22,08 12.67 119.92 160.07 14.44 24.08 8.88 71.86 17.83 1596 26.08 1.60 61.67 416.48 17.32 28.08 1.53 2248 740.05 18.15
12,12 8.38 70.68 63.00 7.74 14.12 6.12 52.87 86.81 8.98 16.12 9.11 81.76 106.35 10.32 18.12 10.87 96.50 115.51 11.54 20.12 14.86 103.93 122.22 13.02 22,10 12.55 130.14 164.35 14.46 24.10 7.42 80.63 22,71 16.00 26.10 1.61 61.12 41526 17.32 28.10 1.53 23.59 737.61 18.15
12.14 8.10 67.35 63.61 7.76 14.14 628 53.42 86.20 9.01 16.14 9.08 84.09 91.09 10.36 18.14 11.51 96.84 118.56 11.57 20.14 15.09 110.37 121.00 13.02 2212 12.85 130.25 148.47 14.50.24.12 5.37 82.96 47.13 16.00 2612 166 6579 412.21 17.33 28.12 153 24.93 737.61 18.17
12,16 7.84 65.79 64.22 7.77 14.16 6.37 52,76 8559 9.03 16.16 8.82 86.20 89.26 10.36 18.16 11.8% 98.17 121.00 11.56 20.16 15.42 116.26 117.95 13.04 22.14 12,55 133.03 134.43 14.50 24.14 4.58 89.08 72.77 1598 26.14 1.67 63.79 406.72 17.31 28.14 1.54 2570 739.44 18.17
12,18 7.29 58.52 80.71 7.72 14.18 6.40 52.09 83.76 9.04 16.18 8.94 8275 90.48 10.35 18.18 12.18 97.05 121.61 11.60 20.18 15.65 123.04 110.62 13.06 22,16 12,33 134.25 133,21 14.51 24.16 5.96 102.41 102.69 16.05° 26.16 1.72 65.34 407.94 17.35 28.16 1.58 27.26 746.15 18.21
12,20 7.45 63.08 78.88 7.74 14.20 6.41 51.87 83.76 9.03 16.20 8.82 84.19 92.92 10.38 18.20 12.32 100.05 114.90 11.61 20.20 16.00 130.37 104.52 13.09 22.18 12,09 135.80 133.21 14.52. 24.18 10.41 105.08 149.69 16.07 26.18 1.67 62.12 404.27 17.36 28.18 1.60 26.59 748.60 18.22
12.22 7.35 68.86 77.05 7.76 14.22 6.42 52.20 83.76 9.06 16.22 894 83.97 95.36 10.37 18.22 12.42 102.05 114.90 11.62 20.22 16.26 135.59 90.48 13.10 2220 11.97 136.80 138.10 14.53 24.20 13.92 91.40 110.62 16.09 26.20 1.60 57.45 389.01 17.36 28.20 1.61 25.81 749.21 18.22
. 1224 745 7230 7521 7.77 1424 6.49 51.20 8498 9.07 16.24 893 83.08 96.58 10.40 18.24 12.35 105.05 115.51 11.64 20.24 16.09 136.92 92.31 13.10 22.22 11.92 131.24 140.54 14,56 24.22 15.29 84.85 77.05 16.11 26.22 1.45 5590 373.75 17.35 28.22 1.62 26.37 751.04 18.22
1226 7.48 74.19 7399 7.81 14.26 652 50.42 84.98 9.08 1626 9.00 B81.64 97.19 10.42 18.26 12.41 107.94 116.12 11.67 20.26 16.08 140.03 111.84 13.11 2224 11.99 124.24 145.42 14,57 24.24 1558 84.29 91.70 16.15 26.24 1.34 53.45 362.15 17.35 28.24 1.63 26.15 752.26 18.26
12.28 7.36 76.08 73.38 7.80 14.28 6.53 51.19 8559 9.09 1628 9.04 81.75 97.19 10.43 18.28 12.33 107.05 116,12 11.67 20.28 15.72 138.81 113.68 13.15 2226 12.22 121.13 145.42 14.60 24.26 15.88 78,07 117.34 16.15 26.26 1.25 50.45 359.10 17.38 28.26 1.66 24.70 754.09 18.26
12.30 7.30 77.08 73.38 7.79 14.30 6.59 51.19 86.20 9.12 16.30 9.21 81.63 97.80 10.43 18.30 12.17 105.83 114.90 11.68 - 20.30 15.43 141.81 117.95 13.15 2228 12,32 120.35 144.81 14.61 24.28 1570 78.29 130.16 16.17 26.28 1.19 46.11 360.32 17.37 28.28 1.67 23.93 751.04 18.26
12.32 7.23 7541 73,38 7.81 14.32 6.68 51.08 86.81 9.12 16.32 9.47 81.97 9597 10.44 18.32 12.14 107.60 113.06 11.70 20.32 15.04 143.58 121.61 13.16 22.30 12.43 119.35 138.71 14.63 24.30 15.09 73.73 141.15 16.21 26.30 1.19 40.56 371.31 17.38 28.30 1.67 23.59 747.98 18.27
12.34 7.06 72.08 72,77 7.83 1434 678 51.64 88.03 9.15 16.34 9.70 80.52 95.97 10.46 18.34 12.18 109.94 105.13 11.72 20.34 14.81 148.13 127.72 13.19 22.32 12,61 117.79 140.54 14.65 24.32 13.92 73.84 144.81 16.19 26.32 1.23 36.45 383.52 17.38 28.32 1.68 2270 742.49 18.28
12.36 7.04 69.08 7155 7.83 14.36 6.76 52.41 88.64 9.15 16.36 9.69 79.30 93.53 10.49 18.36 12.22 110.71 104.52 11.72 20.36 14.66 152.35 135.04 13.19 12234 12.84 116.56 141.76 14.64 24.34 12,26 68.40 138.71 16.25 26.34 1.26 31.67 393.89 17.41.28.3¢ 171 23.26 740.05 18.29
12.38 7.09 70.08 72.16 7.84 14.38 6,52 53.41 88.64 9.17 16.38 9.59 79.51 92.52 10.51 18.38 12.33 110.04 108.79 11.76 20.38 14.63 153.91 143.59 13.22 22.36 13.10 118.01 140.54 14.68 24.36 9.95 64.50 133.21 16.28 26.36 1.30 25.89 402.44 17.41 28.36 1.74 23.59 739.44 18.29
1240 7.33 70.63 72.16 7.85 14.40 6.05 53.75 87.42 9,16 16.40 9.44 79.96 93.53 10.51 18.40 12.27 109.71 111.23 11.75 20.40 14.68 156.13 149.08 13.22 22.38 13.39 118.00 135.65 14,70 24.38 7.29 57.83 128.94 16.31 26.38 1.29 21.67 404.27 17.43 28.38 175 24.15 732,72 18.29
12.42 7.65 67.74 70.94 7.89 14.42 545 5352 86.81 9.19 16.42 9.40 80.51 95.36 10.53 18.42 12.26 113.04 113.68 11.77 20.42 14.87 157.79 156.41 13.24 22.40 13.49 113.78 126.50 14.69 24.40 4.98 59.50 127.72 16.31 26.40 1.26 19.11 407.33 17.43.28.40 1.69 25.81 711.35 18.30
12.44 7.71 65.18 63.00 7.88 14.44 4.69 55.19 84.98 9.16 16.44 9.35 81.29 97.19 10.54.18.44 12.28 113.81 113.68 11.81 20.44 15.03 155.23 161.90 13.26 22.42 13.36 109.67 130.16 14,70 24.42 3.45 65.94 138.10 16.34 26.42 1.23 14.33 412,82 17.44 28.42 1.61 29.15 691.82 18.30
12.46 7.47 63.18 57.51 7.91 14.46 4.04 57.96 84.37 9.20 16.46 9.19 82.84 98.41 10.54 18.46 12.17 109.48 114.29 11.79 20.46 14.90 159.67 169.84 13.30 22.44 13.27 110.33 133.82 14.75 24.44 2.68 86.16 152.14 16.36 26.44 1.23 10.78 423.20 17.47 28.44 1.56 29.59 682.05 18.30
12.48 7.24 59.85 58.12 7.91 1448 3.83 61.30 88.03 9.21 1648 9.06 83.07 98.41 10.55 18.48 12.15 103.14 115.51 11.81 20.48 15.08 155.11 175.95 13.29 22.46 13.45 111.22 137.48 14.77 24.46 2.00 119.16 166.18 16.40 26.46 1.24 8.00 433,58 17.48 28.46 1.56 29.14 682.66 18.34
12,50 7.01 58,40 59.34 7.92 1450 4.00 64.96 89.26 9.23 16.50 8.98 83.51 98.41 10.58 18.50 12.27 97.47 117.34 11.82 20.50 15.22 153.66 182.05 13.30 22.48 13.66 113.43 130.77 14.77 24.48 1.59 134.26 375.58 16.41 26.48 1.31 6.67 453.72 17.50 28.48 1.56 27.70 683.27 18.34
12.52 6.81 60.73 61.78 7.95 14.52 3.72 72.63 5201 9.25  16.52 9.10 83.17 91.70 10.58 18.52 12.41 96.36 113.68 11.86 20.52 15.25 152.32 183.88 13.31 2250 13.83 114.32 133.21 14.81 24,50 2.40 122.82 587.42 16.48 26.50 1.50 6.33 479.98 17.50 28.50 1.56 27.70 684.49 18.34
12.54 6.69 61.40 64.22 7.96 14.54 2.82 77.07 30.65 9.26 16.54 9.13 83.62 77.66 10.59.18.54 12.45 96.36 114.29 11.86 20.54 15.21 148.76 186.94 13.35 22,52 13.83 114.65 133.21 14.80 24.52 5.03 97.48 701.59 16.47 26,52 1.70 6.33 501.34 17.53 28.52 1.51 26.36 683.27 18.36
1256 6.53 61.51 65.45 8.01 14.56 2.04 68.96 30.65 9.25 1656 9.32 81.94 77.05 10.64 18.56 12.46 96.58 118.56 11.88 20.56 15.07 146.20 189.99 13.37 22.54 13.97 118.54 136.87 14.84 24.54 6.28 84.03 360.93 16.47 26.54 1.82 7.55 511.72 17.51 28.54 1.49 22.81 686.32 18.35
12,58 6.33 61.28 66.67 8.01 14.58 151 58.18 50.18 9.29 16.58 9.46 80.28 76.43 10.63 18.58 12.41 96.91 121.61 11.92 20.58 14.82 144.86 191.21 13.40 22,56 14.23 122.65 139.32 14.86 24.56 6.06 67.48 216.24 16.43 26.56 1.91 9.77 521.49 17.54 28.56 1.50 19.59 696.09 18.39
12.60 6.13 62.50 67.89 7.99 14.60 2.60 46.73 390.23 9.29 16.60 9.59 78.72 76.43 10.63 18.60 12.33 99.68 124.66 11.93 20.60 14.77 139.52 194.26 13.40 22.58 14.47 123.20 135.65 14.87 24.58 5.27 54.92 161.90 16.44 26.58 2.00 14.78 526.37 17.54 28.58 1.53 17.25 707.08 18.39
12.62 598 64.95 68.50 8.02 14.62 529 39.40 279.12 9.29 16.62 9.69 77.83 77.66 10.66 18.62 12.15 106.79 126.50 11.93 20.62 14.94 140.07 197.92 13.42 2260 14.48 123.42 124.05 14.89° 24.60 4.68 36.03 161.29 16.45 26.60 2.02 21.55 525.15 17.54 28.60 1.57 15.14 722.34 18.40
12.64 595 64.50 70.33 8.03 14.64 6.57 40.07 77.05 9.33 16.64 9.62 77.94 78.88 10.68 18.64 12.15 111.57 127.11 11.95 20.64 15.09 140.07 186.32 13.43 22.62 14.49 124.64 132.60 14.92 24.62 3.88 33.81 160.07 16.45 26.62 .2.00 25.33 517.22 17.56 28.62 1.61 14.81 730.89 18.44
12,66 6.15 63.50 70.33 8.08 14.66 7.09 37.73 61.78 9.34 16.66 9.62 77.82 81.32 10.70 18.66 12.25 115.01 129.55 11.97 20.66 15.42 138.51 174.73 13.48 22.64 14.46 124.53 126.50 14.94 24.64 2.91 52.69 318.80 16.48  26.64 1.94 29.00 508.67 17.56 28.64 1.72 13.70 755.92 18.44
12.68 6.56 65.72 54.46 B8.09 14.68 7.22 38.62 63.61 9.35 16.68 9.60 77.23 83.15 10.69 18.68 12.40 115.23 127.72 11,99 20.68 15.37 136.95 153.36 13.47 22.66 14.18 125.08 126.50 14.95 24.66 2.21 61.58 201.59 16.52 26.66 1.84 34.55 493.41 17.59 28.66 1.84 13.81 773.63 1B.44
12.70 6.75 65.28 28.21 8.09 14.70 7.17 27.62 69.11 9.36 16.70 9.60 77.37 8559 10.70 18.70 12.40 112.78 121.61 11.99 20.70 15.07 135.17 138.71 13.52 22,68 14.13 124.07 125.89 14.98 24.68 1.84 79.47 272.41 16.51 26.68 1.78 38.33 487.30 17.60 28.68 2.00 1548 795.60 18.47
12.72 6.59 60.39 17.83 8.11 1472 7.06 26.62 73.38 9.39 1672 9.64 77.59 88.64 10.72 18,72 12,28 112.45 113.68 12.01 20.72 14.48 132.39 133.21 13.52 2270 14.26 125.63 124.66 14.98 24.70 2.09 96.47 500.12 16.52 26.70 1.78 41.66 490.35 17.59 28.70 2.13 16.59 806.59 18.47
12.74 6.17 53.94 13.55 8.15 14.74 681 31.28 74.60 9.39 16.74 9.62 77.26 91.70 10.74 18.74 12.02 110.56 111.84 12.02 20.74 13.88 129.49 127.11 13.52 2272 14.41 126.29 114.29 15.00 24.72 2.85 90.91 420.15 16.53 26.72 175 42,11 483.64 17.61 28.72 224 19.59 807.81 18.50
12.76 5.81 4227 14.16 8.17 14.76 6.33 37.28 75.21 9.41 16.76 9.52 78.04 93.53 10.76 18.76 11.79 105.55 112.45 12.04 20.76 13.48 121.71 127.72 13.59 22.74 14.64 125.62 107.57 15.03 24.74 2.63 95.80 233.94 16.54 26.74 1.64 45.44 477.53 17.64 28.74 2.28 24.03 802.93 18.50
12.78 571 35.82 17.83 B8.16 14.78 5.83 46.83 75.82 9.42 1678 9.40 77.81 9536 10.77 18.78 11.60 98.99 113.68 12.06 20.78 13.00 113.93 122.83 13.58 22.76 14.75 124.39 106.96 15.01 24.76 2.03 93.24 191.21 16.55 26.76 1.58 46.22 477.53 17.62 28.76 2.33 30.47 806.59 18.51
12.80 5.85 34.05 20.88 8.18 14.80 5.67 51.05 77.66 9.45 16.80 9.29 78.26 97.80 10.77 18.80 11.43 92.22 112.45 12.09 20.80 12.64 110.37 121.00 13.60 22.78 14.64 125.61 112.45 15.06 24.78 1.55 89.46 254.70 16.59 26,78 1.62 41.22 486.69 17.65 28.78 2.42 36.81 802.93 18.54
12.82 6.10 3526 2271 820 14.82 6.02 5550 83.15 9.43 16.82 9.28 78.14 100.24 10.78 18.82 11,56 92.88 93.53 12,10 20.82 12.51 109.93 123.44 13.60 22.80 14.49 128.28 119.78 15.07 24.80 1.28 88.90 525.15 16.59 26.80 1.73 41.11 512.94 17.66 28.80 2.47 4581 792,55 18.54
12.84 6.23 38,82 23.32 821 14.84 6.62 59.05 7582 9.45 16.84 9.25 78.24 102,69 10.80 18.84 11.61 94.10 52.63 12.12 20.84 12.53 111.00 128.94 13.62 22.82 14.48 129.60 125.89 15.09 24.82 1.22 73.90 621.00 16.60 26.82 1.96 36.44 537.36 17.66 28.82 2.49 51.92 788.28 18.56
12.86 6.19 40.47 2332 8.22 14.86 6.88 61.05 42.86 9.47 16.86 9.06 78.58 104.52 10.81 18.86 11.39 88.99 4530 12.12 20.86 12.77 111.14 135.04 13.62 22.84 1459 130.27 131.38 15.09 24.84 1.22 60.24 671.06 16.65 26.84 2.12 33.22 546.52 17.67 28.84 248 62.70 765.69 18.58
12.88 6.23 41.9 24.54 8.23 14.88 683 60.61 2576 9.48 16.88 8.99 78.13 10574 10.84 18.88 11.30 84.65 50.18 12.16 20.88 12.99 111.80 141.15 13.66 22,86 14.65 13027 125.27 1510 24.86 126 53.34 681.44 16.65 26.86 215 33.33 540.41 17.68 28.86 2.39 72.14 752.26 18.58 .
12.90 6.33 44.7Y] 25.76 8.24 14.90 655 58.27 27.59 9.49 16.90 8.85 77.91 10696 10.83 18.90 11.25 85.98 54.46 12.17 20.90 13.33 113.47 145.42 13.70 22.88 14.57 1326(\122.83 15.13 24.88 1.27 46.90 692.43 16.66 26.88 2.18 34.67 530.65 17.67 28.88 2.32 74.03 738.22 18.58 ;
’ ) : : : 22.90 14.42 130. 19.78 15.17 24.90 1.27 3501 682.05 16.66 26.90 2.26 40.00 533.70 17.70 28.90 228 76.25 730.28 18.58 f
Lo Sperimantatore: Il Direttore Settorelrove in Sito: | J
dott. Massikgb Romagnoli §110082_SCPTU 01.xis - pag 2.di 6 dott. geol. Gignluca Ferioli Lo Sperimaratore: Il Direttore Setto ﬁl:,_Prove in Sito:
M ~ dott. Massim& Romagnoli $110092_SCPTU 01.xIs - pag 3 di & dott. geol.?mnluca Ferioli




elletipi s.r.l. A ATECRATO CERT s DI GESTIONE .
Sede operativa ed amm.va: Via Annibate Zucchini, 69 - 44100 FERRARA UNI EM 150 ;?-_nm?zbc‘u\o?v elletipi s.r.. A'z"ﬁgga\"c%NCSEI:;ﬁT‘g\?‘l’G;ﬂg""E
tel. 0532/56771; fax 0532/56119  e-mail: info@elietipi.it sito: www.elletipi.it 1 14001=— Sede operativa ed amm.va. Via Annibale Zucchini, 69 - 44100 FERRARA __UNIEM |SO 9001/2000
P IVA e Codice Fiscale n. 00174600387 tel. 0532/56771; fax 0532/56119  e-mail: info@elletipi.it sito: www.elletipi it ——UNIEN I8 14001=—=
a0 Ayl 4. i iy F n 3 P IVA e Codice Fiscale n. 00174600387
COMMITTENTE Comune di Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. 0. Impianti Sportivi T _ — B = i
CANTIERE Polispartivo Darsena - via Marani, Ravenna EdMMITTENTE Comun na - Area Infrastrutture Civili - Servizio Edilizia U. O. Impianti Sportivi
CPT N° SCPTU 01 PROF. FALDA (m da p.c.) 2.30 TIPO PUNTA piezocono G1 - CPL2IN CANTIERE Polisportivo Darsena - via Marani, Ravenna
DATA 30/06/11 PREFORO (m da p.c.) 0.90 Lat. 44.415157° cPT N° SCPTU 01 PROF. FALDA (m da p.c.) 2.30 TIPO PUNTA piezocono G1 - CPL2IN
COMMESSA  9405/11 C. SITO N°: 5110092 long. 12.211598° DATA 30/06/11 PREFORO (m da p.c.) 0.90 Lat.  44.415157°
: COMMESSA  9405/11 C. SITO N°: 5110092 Long.  12.211598°
q (MPa) f, (kPa) U (kPa) Vsn (m/s) Vs (m/s)
. 0 3 6 9 12 15 0 100 200 300 0 300 600 900 50 100 150 200 250 SO 100 150 200 250 3gp
T T T T T T T . . 1 ; ;
1 —— [ ’ : 1 1 |
A E T ) 140 i
2 = | g
= 1 o ? SEGNALE
)x‘ % ! K li
{ y 126 '
4 2 _!J o :
5 | :
e \f 455 TRAVE
6 [ ‘:_,__; —_ — LL_ i ‘_‘
= (. 1 o
“_;‘—x: . o i ‘ Y
7 _— } 2 i , | TRIGGER .
L — i J} 143 : S~
8 I [ = '
= J e | o | | ~— ONDA
= : b 5
9 f ___::::::; [ oy TAGLIO
F'Z:? , ot 143
10 = F _|,| O
/} 3 | :
11 | e [ ¢ b :
T /| - GEOFONO
12 [ e | 150 |
- < o v
g’_'
13 | 3
P
14 : 155 : |
g l4p = ’ Profondita Ts L Vs Vis
5 —— * (m) ) (m) (/) (m/s)
h~ -_—
'g i5 £ e, 02 ! X ‘
< ::E 159 : 1.02 TO 1.43 - -
& 16f = o ‘ 2.00 5.77 2.23 140 140
- ; 4.00 21.31 4.11 126 121
5‘ 165 ! 6.00 35.96 6.06 129 133
18 | e :
-O ; : 8.02 46.18 8.05 143 194
19| ; 10.00 59.94 10.00 143 142
= [
ol 171 : 12.16 71.48 12.13 150 185
,,O '
14.00 80.81 13.95 155 195
21 |
174 16.00 91.02 15.92 159 193
22 ¢ -0 ‘ 18.00 99.90 17.89 165 222
23F e : 20.00 107.89 19.86 171 246
j_,__—__.__‘——» |
e = - : 177 : 22.00 117.22 21.83 174 211
24 T — e [ : 0
s — : . - : 24.00 126.10 23.79 177 221 CATEGORIA SOTTOSUOLO
L 1t - - 26.00 135.42 25.75 180 210 C
180
26 | 5/ 0 : 28.00 143.41 27.70 183 245
g . Vg30= 187 m/s
27 F 2 30.00 150.96 29.66 187 259
T 183 ; W D = Distanza centro trave generatrice ond
28 Profondita = Profondita punta da piano campagna
o . Ts = Tempo percorrenza onda di taglio
29 | . L = Lunghezza percorso onda di taglio
:,_,_b * Vs = Velocitd onde di taglio da piano campagna alla profondita indic = 1.00 m
e 187 , Vis = Velocita onde di taglio nello strato di terreno compreso fra le due profondita indicate
30 < i\ = O *:) ;|
\ :
A \
Lo Spenmé atore: ' Il Direttore Settoré Prove in Sito: ‘ i i
dott. Massimg, Romagnoli $110092_SCPTU 01.xIs - pag 4 di 6 dott. geol. faniuca Ferioli Lo SperimaRtatore: It Direttore Settore fProve in Sito
N dott. Massimg Romagnoli $110092_SCPTU 01.xls - pag 5 di 6 dott. geol. G'A nluca Ferioli
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elletipi s.r.l. AIzrlﬁ";g{r:AcT%NcsEl:;lEFTcﬁ\%G;:gng
Sede operativa ed amm.va: Via Annibale Zucchini, 69 - 44100 FERRARA - gﬁ::‘éﬁ?n‘??:ﬁ?& e"&tipi s.r.l AllrlﬁrggQ:T%NcsEIgIIEFTéA%G::gﬁvE
;ell.vtffésosdz e1 ;Ff:;:?:lzz ; jeo ;3-;76”: info@elletipi.it sito: www._elletipi.it Sede operativa ed amm.va; Via Annibale. Zycchim', 69 -.54190 FERRARA B ;‘,, _“ﬂ'{:,of 1%’%
i) S e e — tel. 0532/56771; fax 0532/56119  e-mail: info@selletipi.it sito: www.elletipi it
teg dhd it B witrylure = 11 E& - - = P IVA e Codice Fiscale n. 00174600387
COMMITTENTE Comune di Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. 0. Impianti Sportivi — I TS FTT. Ty HDPA o Yi0n (o 1 348 e & 162 o QUi
SQTNJSERE SCPTLl;EE)“lJDLH o barsenes gllv\%?.aﬂtlliia(;fyamp.c.) 2.30 TIPO PUNTA piezocono G1 - CPL2IN COMMITTENTE  Comune di Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. 0. Impianti Sportivi
DATA 30/06/11 PREFORO (m da p.c.) 0.90 Lat.  44.415157° CANTIERE Palisportivo Darsena - via Maran|
COMMESSA  9405/11 C. SITO Ne: 5110092 Long.  12.211598° CPT N° SCPTU 01 PROF. FALDA (m da p.c.)  2.30 TIPO PUNTA piezocono G1 - CPL2IN
DATA 30/06/11 PREFORO (m da p.c.) 0.90 Lat. 44.415157°
UBICAZIONE COMMESSA  9405/11 Long.  12.211598°
Prof. (m) Prof. media Pot. strato Litologia q. media y' a'va C, media @' (1) @ (2)
Localita: Polisportivo Darsena - via Marani, Ravenna da a (m) (m) (kg/cm?) (t/m%) (kg/cm?) (kg/cm?) (gradi) (gradi)
0.00 - 1.02 0.51 1.02 torbe 2.8751901 0.7-1.3 0.13 0.2 - -
102 - 116 1.09 0,14 sabbie limose 417 1.3-1.8 0.16 - 41 35
116 - 130 1.23 0.14 limi e limi sabbiosi 42.9 1.3-1.8 0.18 2.8 41 34
130 - 140 1.35 0.10 limi argillosi e argille limose 44.0 1.3-1.8 0.20 2.9 -
1.40 - 146 1.43 0.06 argille 43.9 0.7-1.3 0.21 2.9 - -
1.46 - 2.46 1.96 1.00 torbe 20.9 0.4-0.8 0.39 1.4 - -
246 - 252 2.49 0.06 argille 5.4 0.4-0.8 0.38 0.3 - -
252 - 254 2,53 0.02 limi argiilosi e argille limose 6.6 0.8-1.1 0.38 0.4 - -
254 - 266 2.60 0.12 limt e limi sabbiosi 6.7 0.8-1.1 0.40 0.4 <32 22
266 - 2.70 2.68 0.04 argille 4.7 0.4-0.8 0.40 0.3 - -
270 - 278 2.74 Q.08 limi argiltosi e argilte limose 5.3 0.8-1.1 0.41 0.3 - -
278 - 2.88 2.83 0.10 limi e limi sabbiosi 7.7 0.8-1.1 0.42 0.5 <32 23
2.88 - 3.10 2.99 0.22 limi argillosi e argille limose 8.9 0.8-1.1 0.45 0.6 - -
310 - 3.30 3.20 0.20 argille 7.5 0.4-0.8 0.47 0.5 - -
330 - 336 3.33 0.06 limi argillosi e argille limose 7.0 0.8-1.1 0.47 0.4 - -
336 - 3.54 3.45 0.18 argille 5.9 0.4-0.8 0.49 0.4 -
354 - 3.8 3.56 0.04 limi argillosi e argille limose 6.9 0.8-1.1 0.49 0.4 - -
3.58 - 4.00 3.79 0.42 argille 5.5 0.4-0.8 0.54 0.3 - -
4.00 - 4.08 4.04 0.08 limi argitlosi e argilie limose 3.7 0.8-1.1 0.53 0.2 - -
4.08 - 4.12 4.10 0.04 limi e limi sabbiosi 5.9 0.8-1.1 0.53 0.3 <32 19
412 - 4.20 4.16 0.08 limi argiltosi e argille limose 4.7 0.8-1.1 0.54 0.3 -
420 - 4.24 4.22 0.04 fimi e limi sabbiosi 7.6 0.8-1.1 0.55 0.5 <32 20
424 - 426 4.25 0.02 sabbie limose 13.5 0.8-1.1 0.55 - <32 24
426 - 432 4.29 0.06 limi & limi sabbiosi 8.0 0.8-1.1 0.56 0.5 <32 21
432 - 4.36 4.34 0.04 limi argillosi e argille limose 5.9 0.8-1.1 0.56 0.3 - -
— = 436 - 4.42 4.39 0.06 limi e lim! sabbiosi 8.6 0.8-1.1 0.57 0.5 <32 21
[ & \f:.".a'-"*?‘"ﬁé\e ‘. . 442 - 450 4.46 0.08 limi argiitosi e argille limose 5.2 0.8-1.1 0.58 0.3 - -
PEF'E?E,I_’" g : "«3:5 . 450 - 4.56 4,53 0.06 limi e lim! sabblosi 6.6 0.8-1.1 0.58 0.4 <32 19
g,:_ ‘.%, 456 - 4.58 4.57 0.02 limi arglllosi e argille limose 4.5 0.8-1.1 0.58 0.2 - -
i ‘»; - . %,%_ “é,o 458 - 4.68 4.63 0.10 argille 3.9 0.4-0.8 0.60 0.2 - -
Via Mo, “2,;0 : A ot % . # 468 - 4.76 4.72 0.08 iimi argillos! e argille limose 3.8 0.8-1.1 0.60 0.2 - -
%‘,ﬂ D . ég'” if% 476 - 4.78 4.77 0.02 limi e fimi sabbiosi 3.9 0.8-1.1 0.60 0.2 <32 16
& i 2Ty ‘%7 \K{f‘_‘ . 2 478 - 4.80 4.79 0.02 limi argillosi e argille limose 3.8 0.8-1.1 0.61 0.2 - -
A ® . %, et 480 - 4.82 481 0.02 limi & limi sabbios| 4.2 0.8-1.1 0.61 0.2 <32 16
' Ravenna @, ° - Sco blG 482 - 408 4.90 0.16 limi argillost e argille limose 4.2 08-1.1 0.63 0.2 . -
e ‘ g = . :%J 498 - 5.00 4.99 0.02 limi e limi sabbiosi 6.3 0.8-1.1 0.63 0.4 <32 18
'\j,;:*’r’ Sl & "‘ig & 500 - s5.02 5.01 0.02 sabbie limose 217 0.8-1.1 0.63 - <32 25
0‘@‘7‘; . - '.L_ © Vil Dosa cangs ““%,,e 502 - 518 5.10 0.16 sabbie 54.8 0.8-1.1 0.66 34 30
no : N ' : 518 - 530 5.24 0.12 sabbie limose 40.1 0.8-1.1 0.67 - 32 28
?\“.:_;‘ g % 530 - 576 5.53 0.46 sabbie 56.5 0.8-1.1 0.74 - 33 30
. . .' g é’- 5.76 - 578 5.77 0.02 sabbie limose 74.6 0.8-1.1 0.72 - 35 31
£ & % W g 578 - 5.84 5.81 0.06 sabbie 121.3 0.8-1.1 0.72 - 37 34
& 8 % > s""vo,o 5 58 - 598 5.91 0.14 sabbie limose 65.4 0.8-1.1 0.74 - 34 30
%% 5 £ . ‘\a\ee\“oq 598 - 7.62 6.80 1.64 sabble 95.6 0.8-1.1 1.00 - 34 32
“"a?-, i ' ~ 762 - 7.72 7.67 0.10 sabbie limose 48.6 0.8-1.1 0.94 - <32 27
% 7272 - 7.82 7.77 0.10 limi e limi sabblosi 24,1 0.8-1.1 0.95 1.5 <32 23
782 - 7.4 7.83 0.02 sabbie limose 27.5 0.8-1.1 0.95 - <32 24
784 - 7.92 7.88 0.08 limi e limi sabbiosi 17.3 0.8-1.1 0.96 1.1 <32 21
792 - 7.06 7.94 0.04 limt argillosi e argille limose 10.1 0.8-1.1 0.96 0.6 - -
796 - B8.06 8.01 0.10 argille 6.7 0.4-0.8 0.97 0.3 - -
806 - 814 8.10 0.08 limi argillosi e argille limose 8.9 0.8-1.1 0.98 0.5 - -
814 . 820 8.17 0.06 argille 7.7 0.4-0.8 0.98 0.4 - -
8.20 8.30 8.25 0.10 limi e limi sabbiosi 16.0 0.8-1.1 1.00 1.0 <32 21
830 - 832 8.31 0.02 limi argillosi e argille limose 9.5 0.8-1.1 1.00 0.5 -
y 832 - 836 8.34 0.04 limi e limi sabbiosi 12.1 0.8-1.1 1.00 0.7 <32 19
Il Direttore Settore] Frove in Sito:
§110092_SCPTU 01 xIs - pag 6 di 6 dott. geol. Gianiuca Ferioli §110092_SCPTU 01.is - Interpretazioni - pag 1 di 3
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EBMM-].ZTTENT:E comune di Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. 0. I 1t Sportivi A RAT : = : :
CANTIERE Polisportivo Darst via ni, Ravenna COMMITYENTE: 'Comune _!_“{r”c”“a - Area Infrastrutture Civili - Servizio Edilizia U. O. Impianti Sportivi
CANTIERE Polisportivo Darsena - via Marani, Ravenna

CPT N° SCPTU 01 PROF. FALDA (m da p.c.) 2.30 TIPO PUNTA piezocono G1 - CPL2IN CPT N° SCPTU 01 PROF. FALDA d .

DATA 30/06/11 PREFORO (m da p.c.) 0.90 Lat. 44.415157° DATA 30/06/11 : (mdap.c.) 2.30 TIPO PUNTA piezocono G1 - CPL2IN
COMMESSA  9405/11 long.  12.211598° PREFORO (m da p.c.) 0.90 Lat.  44.415157°

COMMESSA 9405/11 Long. 12.211598°
Prof. (m) Prof. media Pot. strato Litologia q. media ¥ o'vo C, media ' (1) D (2) Prof. -(m) prof. media pot. strato Litoloc ‘ .
da a (m) (m) (kg/cm?) (t/m?) (kg/cm?) (kg/em?) (gradi) (gradi) da . o ( gia q. media y 6'vo C. media @ (1) ® (@)
m) (kg/cm?) (t/m?) (kg/em?) (kg/cm?) (gradi) (gradi)

8.36 - 8.44 8.40 0.08 limi argillosi e argille limose 9.9 0.8-1.1 1.01 0.6 - 2356 - 23.64 23.61 0.06 rorbe 5o o
8.44 - 850 8.47 0.06 Jimi e limi sabbiosi 12.3 0.8-1.1 1.02 0.7 <32 19 364 - 23.66 2365 0.00 agite 16-7 0-4‘0-3 2.70 0.7
850 - 852 8.51 0.02 limi argillost e argilite limose 7.4 0.8-1.1 1.02 0.4 - - 2366 - 23.68 2267 0'02! i sl  argile mose 2043 0.8-0.8 2.70 0.8 - N
8.52 - 8.54 8.53 0.02 torbe 4.8 0.4-0.8 1.02 0.2 - - 2368 - 23.72 23,70 0.00 i e i <abbioe 24-2 0~B:1-1 2.71 1.0 - -
8.54 - B8.56 8.55 0.02 argille 4.8 0.4-0.8 1.02 0.2 - - 2372 2382 2377 010 cabbie limose 34'7 o'a 1.1 2.71 1.3 <32 17
856 - 8.60 8.58 0.04 limi argillosi e argille limose 7.1 0.8-1.1 1.03 0.4 - - 9382 - 2384 2383 002 e o 18A3 0.3«1.1 2.73 - <32 19
860 - 870 8.65 0.10 limi e limi sabbiosi 11.6 0.8-1.1 1.04 0.7 <32 19 384 - 23.88 23,86 0.00 cabbe fmose 34‘3 0-8‘1-1 2.72 0.9 <32 16
8.70 - 8.72 8.71 0.02 limi argillosi e argllle limose 7.2 0.8-1.1 1.04 Q0.4 - - 388 - 23.94 2301 0,06 o 61-4 0-8-1.1 2.73 - <32 19
8.72 - 8.74 8.73 0.02 limi e limi sabbiosi 10.5 0.8-1.1 1.04 0.6 <32 18 2304 - 24.02 2398 0.08 eabiie Imose 49'9 0~8'1»1 2.74 - <32 22
8.74 - 8.76 8.75 0.02 sabbie limose 30.6 0.8-1.1 1.04 - <32 24 2602 - 2410 2406 008 b 81-7 o- R 2.75 <32 21
8.76 - 9.24 9.00 0.48 sabbie 69.5 0.8-1.1 1.12 - <32 28 2410 2e16 2013 0.06 S 52-0 -Z‘l-l 2.76 - <32 24
9.24 - 9.52 9.38 0.28 sabbie limose 43.7 0.8-1.1 1.14 - <32 26 e16 - 2438 2027 022 boe 129- . 2 -1.1 2.76 - <32 21
9.52 - 9.56 9.54 0.04 timi e limi sabbiosi 19.7 0.8-1.1 1.13 1.2 <32 21 2038 - 24.40 2439 002 wabbie irmose 48'8 0-:‘1-1 2.79 - <32 26
9.56 - 9.60 9.58 0.04 sabbie limose 31.9 0.8-1.1 1.14 <32 24 2640 - 2444 2a 4 000 it e it asbios 30-0 -8~1<1 2.79 - <32 21
9.60 - 9.68 9.64 0.08 limi e limi sabbios! 29.8 0.8-1.1 1.15 1.9 <32 23 sids - 2046 2aas 002 e 19.5 0.4-1.1 2.79 1.7 <32 18
9.68 - 9.74 9.71 0.06 sabbie limose 53.0 0.8-1.1 1.16 - <32 27 246 - 2448 e 0.02 e 15-6 0.4-0.8 2.79 1.0 - -
9.74 - 10.96 10.35 1.22 sabble 63.6 0.8-1.1 1.35 - <32 27 2448 - 24.50 24.49 0.02 argille 23'6 osos i o7 )
10.96 - 1116 11.06 0.20 sabbie limose 39.7 0.8-1.1 1.32 - <32 24 2450 - 24.62 24.56 0.12 sabbie limose 51l0 s - N -
11,16 - 11.98 11.57 0.82 sabbie 75.9 0.8-1.1 1.44 - <32 28 2662 - 24.66 2é64 006 e 1t sabbi0s 25»1 0.8-1.1 2.81 - <32 21
11.98 - 12.02 12.00 0.04 sabbie limose 74.3 0.8-1.1 1.41 - <32 27 bess - 2670 2665 006 e e 19.3 0.8-1.1 ,2.82 1.3 <32 17
12.02 - 12.58 12.30 0.56 sabbie 72.7 0.8-1.1 1.50 - <32 27 2470 - 2072 . 002 it sabbi:,l 23‘ 0.8-1.1 2.82 1.0 - -
12,58 - 12.66 12.62 0.08 sabbie limose 59.4 0.8-1.1 1.48 - <32 26 2a72 - 2476 vre 0:04 e e e 22'0 0.8-1.1 2.82 1.5 <32 18
12.66 - 13.86 13.26 1.20 sabbie 62.3 08-1.1 1.67 - <32 26 2476 - 2478 2477 o0 waile 9 ose -9 0.8-1.1 2.83 1.2 - -
13.86 - 14.00 13.93 0.14 sabbie fimose 54.2 0.8-1.1 1.64 <32 25 2478 - 24.82 24.80 0.04 torbe 1212 O 2 o7 )
14.00 - 14.40 14.20 0.40 sabbie 61.6 0.8-1.1 1.69 - <32 25 PV 2e80 0io4 e 12.3 0.4-0.8 2.83 0.5 B .
14.40 - 14.52 14.46 0.12 sabbie limose 42.0 0.8-1.1 1.69 - <32 23 2086 - 249 2688 008 e e il lmos 12.2 0.4-0.8 2.83 0.5 - -
14.52 - 14.54 14.53 0.02 limi e limi sabbiosi 27.6 0.8-1.1 1.69 1.6 <32 21 2650 - 25.70 2530 050 i I‘-?m' sabbi:i e 12-5 0.8-1.1 2.84 0.5 -
14.54 - 14.58 14.56 0.04 limi argillosi e argille fimose 17.4 0.8-1.1 1.70 1.0 - - 2570 - 2580 25 7s 0:10 N 12l -3 0.8-1.1 2.97 0.5 <32 13
14.58 - 14.60 14.59 0.02 limi e limi sabblosi 25.5 0.8-1.1 1.70 15 <32 20 2580 . 2584 - 008 e 0.8 0.8-1.1 2.94 - <32 16
14.60 - 19.04 16.82 4.44 sabbie 91.1 0.8-1.1 2.41 - <32 27 2586 - 259 25 67 0'06 e Sm o 25.6 0.8-1.1 2.94 1.4 <32 17
19.04 - 19.08 19.06 0.04 sabbie limose 52.1 0.8-1.1 2.20 - <32 23 I 25 05 0‘10 argmeg rgille limose 21.8 0.8-1.1 2.95 1.1 - .
19.08 - 19.10 19.09 0.02 limi argillosi e argille limose 21.0 0.8-1.1 2.20 1.1 - - 2600 - 26.32 s616 0:32 s arcile 17.5 0.4-0.8 2.96 0.8
19.10 - 19.12 19.11 0.02 limi e limi sabbiosi 26.0 0.8-1.1 2.20 1.5 <32 19 %632 - 2644 26,38 o o '?m' e Z ose 14.7 0811 3.01 0.6 - -
19.12 - 19.14 19.13 0.02 limi argillosi e argille limose 22.8 0.8-1.1 2.21 1.3 - 2640 - 2660 2652 0:16 wooore 1ree o 12.4 0.8-1.1 3.01 0.5 <32 13
19.14 - 19.16 19.15 0.02 argille 20.1 0.4-0.8 2.21 1.1 - - 660 . 2674 267 oia o 16.6 0.8-1.1 3.03 - <32 14
19.16 - 19.20 15.18 0.04 torbe 17.7 0.4-0.8 2.21 0.9 - - 2674 - 2676 2675 . N arsille - 17.8 0.8-1.1 3.05 0.8 <32 15
19.20 - 19.22 19.21 0.02 argille 21.2 0.4-0.8 2.21 1.2 - - 2676 - 269 se.ar 022 i o E’ml - 9‘ se 15.5 0.8-1.1 3.04 0.7 - -
19.22 - 19.28 19.25 0.06 limi argillosi e argille limose 19.7 0.8-1.1 2.22 1.1 - - 2698 - 2730 2 14 0'32 S a°57“ ) 20.7 0.8-1.1 3.08 1.0 <32 16
19.28 - 19.36 19.32 0.08 limi e limi sabbiosi 20.3 0.8-1.1 2.23 1.1 <32 17 230 - 2744 N 0'14 o e;girm abbirg: € limose 18.5 0.8-1.2 3.12 0.9 - -
19.36 - 19.40 19.38 0.04 limi argillosi e argille limose 14.7 0.8-1.1 2.23 0.7 - - vras - 2766 17 s 0'22 _—— ; . °5”I ) 17.6 0.8-1.1 3.13 0.8 <32 15
19.40 - 19.48 19.44 0.08 limi e lim| sabbiosi 17.0 0.8-1.1 2.24 0.9 <32 16 266 - 2774 2770 0'08 "mleﬁmf D:@. e limose 17.0 0.8-1.1 3.15 0.8 - -
19.48 - 19.50 19.49 0.02 limi argillosi e argille limose 14.3 0.8-1.1 2.24 0.7 - - 2774 - 2792 . 0.13 o m‘ 5:" '05:" | 17.8 0.8-1.1 3.16 0.8 <32 15
19.50 - 19.52 19.51 0.02 limi e liml sabbiosi 23.7 0.8-1.1 2.25 1.3 <32 18 2702 . 2588 2625 0'66 “mief ?S e argiite limose 14.9 0.8-1.1 3.18 0.6 - _
19.52 - 19.56 19.54 0.04 sabble limose 42.4 0.8-1.1 2.25 - <32 21 : ' imi sabblosi 15.4 0.8-1.1 3.28 0.6 <32 14
19.56 - 23.08 21.32 3.52 sabbie 128.1 0.8-1.1 2.82 - <32 27 22': z::;: 2::2 Z'iz :::b‘e.““.mse . 19.3 0.8-1.1 3.27 . <32 15
23.08 - 23.18 23.13 0.10 sabbie limose 68.6 0.8-1.1 2.66 - <32 23 ' - @ limi sabbiosi 23.8 0.8-1.1 3.29 1.2 <32 16
23.18 - 23.22 23.20 0.04 limi e limi sabbiosi 45.3 0.8-1.1 2.66 2.7 <32 21 2888 - 29.02 28.95 0.14 fimi argillosi e argiife limose 19.9 0.8-1.1 3.30 0.9 . .
23.22 - 23.24 23.23 0.02 argille 27.7 0.4-0.8 2.66 1.5 - z::zz zz:?j 22:?? 2.2: !::t: ":“ o . o o o i 1
2324 - 23.32 23.28 0.08 torbe 18.1 0.4-0.8 2.67 0.9 - 014 . 2920 2017 0'06 ; e ’"f°5e , 314 0.8-1.1 3.31 - <32 18
2332 - 23.34 23.33 0.02 limi e limi sabbiosi 38.4 0.8-1.1 2.67 2.2 <32 20 : : imt & limi sabbiosi 32.6 0.8-1.1 3.32 1.8 <32 18
23.34 - 23.36 23.35 0.02 sabbie limose 64.6 0.8-1.1 2.67 . <32 23 29.20 - 29.40 29.30 0.20 sabbie fimose 50.8 0.8-1.1 3.35 - <32 20
23.36 - 23.50 23.43 0.14 sabbie 78.0 0.8-1.1 2.69 - <32 24 2940 - 29.70 29.55 030 lim & limi sabbiosi 34.3 0.8-1.1 3.39 1.9 <32 18
23.50 - 23.54 23.52 0.04 sabbie limose 43.9 0.8-1.1 269 A <12 2 zz;&; - 2222 z:;s) 2:2 sabbie limose 68.1 0.8-1.1 3.39 - <32 22
2354 - 23.56 23.55 0.02 limi e limi sabbiosi 28.1 0.8-1.1 2.70 1.6 <32 .18 ’ : . sabbie 75.1 0.8-1.1 3.41 - <32 22
23.56 - 23.58 23,57 0.02 limi argitlosi e argllle limose 22.3 0.8-1.1 2.70 1.2 -

it
I
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incl.

gradi

TIPO PUNTA
572/10 del 28/04/10

prof.

10.29
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10.65
10.78
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11.27
11.45
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MMITTENTE Comune di Ravenna - Area Infrastrutture Civil
KTIERE Polisportivo Ponte Nuovo - Ravernna
INO SCPTU 01 PROF. FALDA (m da p.c.)  1.20
TA 08/04/10 PREFORO (m da p.c.)
MMESSA  8042/10 C. SITO N°:
fs U incl. : prof. fs U
kPa gradi kPa
o 14.17 0.83 8941 85.70
84.04 1.18 §7.72 76.32
147.45 32.26 1.61 15.60 84.61 76.49
133.41 33.59 1.65 15.80 78.67 73,99
82.37 35.31 1.66 16.00 68.80 114.06
55.93 57.40 1.64 16.20 .3 73.20 74.27
55.01 73.61 1.64 16.40 13.24 §1.48 58.55
45.09 56.68 1.70 16.60 13.29 84.14 67.83
28.31 €5.56 1.76 16.80 12.26 94.06 92.97
27.35 80,21 1.81 17.00 11.42 75.46 152.80
44.7C £9.33 1.87 17.20 12.39 96.33 149.58
28.31 79.38 1.86 17.40 12.50 88.88 128.33
14.89 72.50 1.91 17.60 11.24 87.33 122.94
! 11.79 82.15 1.92 17.80 14.22 89.84 139.54
i 11.27 86.20 1.98 18.00 15.59 92.58 119.56
) 8.63 93.70 2.04 18.20 16.34 114,15 93.92
) 10.60 106.18 2.10 18.40 16.90 117.56  110.23
) 11.22 101.63 2.16 18.60 17.51 125.63  123.89
) 9.21 112.62 2.18 18.80 20.16 106.47  116.73
) 11.30 129.38 2.21 : 19.00 20.61 64,92 144.87
3 11.21 137.71 2.25 : 19.20 16.09 109.58 144,81
) 11.32 140.48 2.32 : 19.40 15.53 98.02 81.26
) 12,59 144.26 3,15 : 19.60 15.41 110,17 92.97
b 8.44 153.25 2.47 ‘ 19.80 18.98 107.23 75.38
2 .7 16.97 125.94 2.58 20.00 19.13 122.33 93.70
i) 3.58 16.14 64.34 2.66 : 20.20 16.59 128.51 84.21
0 4.63 25.33 40.25 2.83 : 20.40 13.10 114.45  146.70
o 3.48 25.28 25.21 2.89 : 20.60 6.21 123.86  41.92
0 3.60 46.11 24.32 2.97 : 20.80 1.41 75.45  533.85
0 4.53 41.48 45,63 212 : 21.00 0.99 34.45  404.93
o 4.57 32.36 59.01 2 : 21.20 1.18 32.96 46420
¢ 3.85 32.42 56.34 3.3 21.40 1.11 53.15 350.48
o 4.64 34.10 38.97 3.46 21.60 1.24 31.06  372.19
G 5.49 35.29 57.23 3,59 21.80 1.68 43.15  276.25
o 5.76 35.30 72.33 3.73 22.00 2.17 32.92  203.47
i 6.33 35.80 53.40 3.81 22.20 '1.85 42.03  487.29
0 7.18 37.90 49,52 3.92 2 2.11 49.18  436.84
50 7.72 41.87 55.85 4.67 2 1.39 38.36  486.63
30 .26 45,13 69.22 4.21 22, 5.05 37.08  355.12
0 £.02 37.43 101.6% 4.34 23.00 .11 3745  202.53
0 .09 38.28 107.40 4.47 23.20 2.61 88.26 328.93
10 6.23 38.97 77.32 4.60 23.40 1.22 42,36 614.77
50 6.03 37.58 73.49 4.73 23.60 1.19 39.54 588,52
30 $.37 43.57 50.12 4,96 23.80 1.09 30.25  590.19
30= 8.85 57.21 75.10 5.11 24.00 1.07 39.66 429,18
20 £.3 51.95 60.40 5.23 24.20 1.21 47.06 441,50
30 < 48.50 20.33 5,39 24.40 1.15 67.45 32
50 ™ 49,03 35.64 5.55 24.60 0.97 £8.68 3
80 ] 55.62 56.12 5.75 24.80 0.93 35.24 77.
.00 = 54.70 92.36 5.90 25.00 1.28 55.7 88.
20 |0 54,45 115.01 6.08 25,20 1.40 6
a O 55,11 115.45 6.21 25,40 1.65
6o |U) 48.52 96,07 6.38 25.60 1.59
.80 6.14 46.90 91.14 6.53 25,80 1.43
Rils] .44 42.33 92.42 6.74 : 26.00 1.98
.20 7.55 52.37 80.32 .92 26.20 2.08
.40 $.58 63.37 97.3 7.12 26.40 2.07
.60 £.89 §7.35 91.03 7.26 25. 1.93
3 68,20 ; 7.44 26. 1.74
50.86 7.60 27. 1.67
5 7.76 27. 1.49
7.93 2 1.27
8. 2 1.5

ao

o Sperim
.

ti. Mass.

g. 80 1.52
8.25

§.48

8.62

[

&,

8

100 WD

fad

[l

antatore:
imo Romagnoli

AZIENDA CON SISTEMA DI GESTIONE
INTEGRATO CERTIFICATO DA DRV

- Servizio Edilizia U, O, Impianti Sportivi

piezocono G1 - CPL2IN

qc fs U incl.

gradi

i Diretiore Settore Prove in Sho:
dott. geol. Gianluca Ferick



Damiano
Casella di testo
SCPTU3A


i AZIENDA CON SISTEMA DI GESTIONE
elietipi s.r.b. INTEGRATO CERTIFICATG DA DRV

Sede operative ed amm.va: Via Annibale Zucchini, 89 - 44100 FERRARA
Tl 0532156

P VA e Codice

ax 0532/56119  e-maiiiinfo@elielniit sitc: www .elielipiil

scale n. 00174600387

AMITTENTE Comune di Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. O. Impianti Sportivi

¥TIERE Polisportivo Ponte Nuovo - Ravanna
‘Ne SCPTU 01 PROF. FALDA (m da p.c.)  1.20
A 08/04/10 PREFORC (m da p.c.) TIPO PUNTA piezocono G1 - CPLZIN

AMESSA 8042/10 C. SITO N©: 572/10 del 28/04/10

Ay

SEGNALE

|

-
"~ ONDA
TAGLIO

GEOFONO

‘Profondita

(m) (s) {m) (m/s)
0.3 TO 1.19 - -
2 0.0071 2.31 158 158
4 0.0222 4.16 134 123
5 0.0306 5,13 129 115
7 0.0435 7.09 136 153
9 0.0555 9.07 142 164
11 0.0648 11.06 152 713
13 0.0741 13.05 160 213
15 0.0821 15.04 169 249
16 _ 0.0BED 16.04 173 256
18 0.0959 18.04 176 202
20 0.1021 20,03 185 321
22 0.1094 190 273
s
24 0.1181 24.03 193 231
26 0.1256 26.03 198 265
28 0.1343 28,02 200 ;
Veze = 202 m/s i
30 C.x42s 0 3Q02 2020 237 j

o] = [istanza centro trave aeneratrice onoe di taghio - verticale diprove = 1,15 m
Profondita = Profondita punta da pianc campagna
Ts = TYempo percorrenza onda di taglio
L = Lunghe percorso onda di faghio
Vs = Ve ¢i taglio de prano campag
Vig = e di taglic nello strato di te ofondité yndicate

tlore Frove in Sito

[
eol. Glaniuce Ferioi

i Diretiore S
dott g




elletipi s.r.l.
Seds operativa ed amm.va: Via Annibale Zucchini, 8% - 44100 FERRARA
i€ 56771 fax0532/5611¢

P IVAe Codice Fiscale n. 00174600387

e-mail: info@elletplil sito: www eliepiat

NTIERE
NO

Palisportive Ponte Nuove - Ravenna
SCPTU 01 PROF. FALDA {m da p.c.)
08/04/10 PREFORO (m da p.c.)

Comune di Ravenna ~ Area Infrastrutture Civili - Servizio Edil

1.20

C. SITO N°e:

fo (kgiom?)

2.0 4.0

572/10 del 28/04/10

U (kg/c)

5.0 &.

TIPO PUNTA

1

50 200

Vs (m/s)

AZIENDA CON SISTEMA D GESTIONE

INTEGRATO CE!

35

RYIFICATO DA DRV
# y

izia U. O, Impianti Sportivi

piezocono G1 - CPL2IN
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Lo Sperimantatore:

doti. Massimo Romagnefi

SCPTUG -

Il Diretiore Setiore Prove in Sita:
dott. geol. Gianiuca Ferioli




elietipi s.r.l.

Sede operativa e¢ amm.va: Via Annibale Zucchini,

P IVA e Codice Fiscale . 00174600387

AZIENDA CON SISTEMA DI GESTIONE
TO CE CATC DA DRV

69 - 44100 FERRARA

tel, 0532/56771; fax 0532/5611¢ aemall info@elietipial sio: www.elielipit

SCPTU 01
08/04/10
8042/10

Localita:

camune di Ravenna - Area Infrastru
Polisportivo Ponte Nuovo - Ravenna

C. SITO N@: 572/10 del 28/04/10

zia U. O. Impianti Sportivi

vizio Ec%zE

trure Civill - Ser

PROF. FALDA {m da p.c.) 1.20

PREFORO (m da p.C.) TIPO PUNTA piezocono G1 - CPLZIN

PLANIMETRIA

Polisportivo Ponte Nuovo - Ravenna

Sperimantatore

dott. Massimo Romagnol

i Diretiore Setiore Prove in Sito
dott. geol. Glaniue

1 SCPTUOT - p




. AZIENDA COR SISTEMA D) GESTIONE
elietipi s.r.l. INTEGRATG CERTIFICATC DA DNV

44300 FERRARA

Sede operativa ed amm.va: Via Annibale Zucchin:
tel. 083256771 fax 0532/5

5119 e-mailiinfo
00174600387

relletmat sitol www elletipiat

P VA e Codice Fiscaie n

MMITTENTE Comune di Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. G. Impianti Sportivi
NTIERE Polisport
e SCPTU 01 PROF. FALDA (m da p.c.) 1.20

TA 08/04/10 PREFORO (m da p.c.) 0.00 TIPO PUNTA piezocono G1 - CPL2IN
MMESSA  8042/10

» Ponte Nuovo - Ravenna

prof. (m) Prof. media Pat. strato Litologia q. media k3 ' C, media @' {1) ® (2}

3 a (m} (m) (kg/cm?) (t/m?) (kg/em?) (kg/cm?) {gradi) (gradi)
¥ - 0.16 C.08 0.15 argille 1.2 0.7-1.3
e - 0.18 g,17 6.02 torbe 8.2 ¢.7-1.3
18 - 0.24 6.21 006 argille 10.0 0.7-1.3
24 - 0.32 G.28 .08 torpe 9.5 ¢.7-1.3
32 - (.34 Q0.33 0.02 argille 10.7 0.7-1.3
34 - 156 ¢.85 1.22 torbe 9.5 0.4-0.8
56 - 1.60 1.58 Q.04 argille 5.8 0.4-0.8
80 - 1.62 j G.02 torbe 5.4 0.4-0.8
§2 - 1.68 1.65 G.08 argitle 5.2 .4-0.8
68 - 1.7¢8 173 .10 torbe 4.2 0.4-0.8
78 - 182 1.80 3.04 argille 4.9 0.4-0.8
§2 - 1.88 1.85 G.06 fimi argilios: & argille hmose 6.1 0.8-1.1
88 - 2.02 1.95 0.14 argille 7.1 0.4-0.8
02 - 2,22 2,12 ¢.20 torbe 5.9 0.4-0.8
2z - 2368 2.29 .14 argite 5.8 0.4-0.8
L3600 - 240 2.38 .04 fimi argillos: e argille limose 6.7 0.8-1.1
A0 - 252 2.46 ¢.12 limi e b sabbios: 10.4 0.8-1.1
52 - 254 2.53 a.02 lime argillos: e argilie bmose 6.4 0.8-1.1
.54 - 288 2.56 .04 argilie 5.6 0.4-0.8
58 - 2.60 .02 timi argillosi e argilie imose 4.9 0.8-1.3
LE0 - 252 2.61 ©.02 argilie 4.3 0.4-0.8
162 -~ 2,88 2.658 G.06 itni argillos: e argilie limose 5.0 6.8-1.1
.68 - 272 2.7¢ G.04 himt e hrm sabbiosi £.8 0.8-1.1
172 - 278 2.75 .08 sabbie limose i3.4 0.8-1.1
278 - 2,86 2.82 ¢.08 limi @ hmi sabbios: .0 0.8-1.1
286 - 290 2.68 2.04 hmi argillosi e argille hmoese 5.0 0.8-1.1
2.0 -~ 2.94 2.82 0.04 argille 3.8 0.4-0.8
2.94 -~ 3.04 limy argillos: & argille imose 4.5 0.8-1.1
3.04 - =) 3.05 6.02 argille 2.9 ¢.4-0.8
306 - 312 3.09 G.06 limi argillos: e argilie hmose 3.5 0.8-1.1
3.i2 -~ 3.20 3.18 &.08 himi e hmi sabbiosi G.8 0.8~1.1
3.26 - 3.24 3.22 5.04 lime argiliosi e argille limose 4.0 0.8-1.3
3.24 - 3.26 0.04 argilis 3.5 0,4-0.8
3.2&8 - 3.3% 3.30 3.04 iimi argilios: & argilie hmose 4.0 0.8-1.1
3.32 - .38 3.35 ¢.06 argille 31 C.4-3.&
2,38 - 344 3.41 0,06 teme argillosi e argilie hmose 3 $.8-1.1
3.44 - 2.48 3.48 .04 = hint e Himi sabbiosi 5.9 0.8-1.1
3,48 - 3.50 .04 i argillosi & argille fimose 4.9 0.8-31.1
.52 - 4.30 2.81 0.78 argille 0.4-0.8
4,3C - 4.32 4.31 0.02 i argillos) & argille hmose 3.7 C.8-1.1
4.32 - 4.4( 4,36 0.08 argille 3.4 0.4-0.8
4,44 - 444 4.4% 0.04 lime argillos: e argille hmose ¢.8-1.1
4.44 - 4,485 4.45 0.02 fimi & limi sabbiosi 0.8-1.1
4.46 - 4.48 4,47 0.0z hime argillost & argille hmose ¢.8-1.1
4.45 - 0.04 argilte 0.4-0.8
4.52 - torbe 2.2 ¢.4-0.8
4,54 - 4,54 ilie 2.4 0.4-0.8
4,564 - 4G5 Iy argillos e arailie Jim Z.€ 0.8-1.1
- i & e 5.1 G811
- [ERVS I argilioss roilie hmose 4.8 .8-1.1
4.80 - &8¢ 4.3 .08 ke & hime sabbios: 0.z 0.8-1.1
486 - 488 sabe hmose 16.5
4.85 - &0z I & i

.98 0,16 sablve hmoss




. e AZIEMDA CON SISTEMA DI GESTIONE
elietipi s.r.l, INTEGRATO CERTIFICATO DA DNV

Sede operativa ed amm.va, Via Annibale Zucchmi,

el 0532/567

P VA e Codice Fiscale n. 00174800387

fax 0532/56118  e-mailmfo@elietipnll sito: www elietipiat

<

MITTENTE Comune di Ravenna - Area Infrastrutture Civili - Servizio Edilizia U. 0. Impianti Spor
€

NTIERE Polisportivo Ponte Nuovo - Ravenna
SCPTU 01 PROF. FALDA (m da p.c.} 1.20
08/04/10 PREFORO (m da p.c.) 0.00 TIPO PUNTA piezocono G1 - CPL2IN

{m} Prof. media Pot. strato Litologia q. media 7 o'y <, medis @ (1} @ {2)
a {m) (m) (kg/cm?) (t/m*) (kg/cm?) (kg/cm?) (gradi) (gradi)
5.10 5.08 C.04 sabbie 33.7 0.8-1.1 .57 - ~32 28
5.12 5.11 0.0z sabbie hmose 35.4 0.8-1.1 .57 - w32 26
5.14 5.13 0.0z sabbie 36.9 0.8-1.1 0.57 - <32 28
5.16 5.18 .02 sabbie hmose 37.5 G.8-1.1 .57 - =32 28
5.40 5.28 .24 sabbie 44.5 0.8-1.1 .61 - 3z 2¢
5.98 5.69 .58 sabbie limose 37.7 0.8-1.1 0.6% - <3z 28
6.02 €.00 0.04 sabbie 48.6 0.8-1.1 - 32 2¢
502 - 6.04 6.03 0.0z sabbie limose 39.4 0.8-1.1 - ~32 28
504 - 612 €.08 0.08 sabbie 4¢.7 0.8-1.1 0.68 - 32 2¢
512 - 638 6.24 0.24 sabbie hmose 36.9 0.8-1.1 072 - 27
636 - 648 6.41 G.1C sabbie 48.7 0.8-1.1 G.72 - 28
é‘qe - 658 &.52 .12 sabbie limose 43.4 0.8-1.1 ¢.74 - <32 28
656 - &.82 8,75 .34 sabbie 35.0 0.8-1.1 0.7¢ - 32 29
5oz - 694 6.93 0.02 sabbie hmose 23.5 0.8-1.1 077 - <32 24
6.94 - 9.08 8.01 Z.14 sabbie 88.6 0.8-1.1 112 - 29
208 - .14 911 5.06 sablie hmose 55.5 0811 1.02 - <22
.14 - 20,46 14.80 11.32 sabbie 118.31 ¢.8-1.1 2,84 - ~32 29
046 - 2048 sabbie hmose 759 0.8-1.1 2.29 -
.48 - 20.52 .04 timi & hime sabbios: 42.7 G.8-1.1 2.2% 2.8 «32 21
0,52 - 20.54 20,53 0.02 Limi argilloss e argilie imose 25.4 0.8~1.3 2.3C 1.4 ~ -
0.54 - 20,58 20.55% 0.0z argitie 21.7 G.4-0.8 2.3C 1.2 ~ -
0.56 - 20.60 20.58 0.04 torbe 15.0 0.4-0.8 2.30 1.0 - -
20.60 - 20.62 .oz argille 18.7 0.4-0.8 2.30 0 - -
24,65 0.06 torbe 181 .4~0.8 2.31 0.8 - -
2¢.70 0.04 argilie 2.2 0.4-0.8 2.31 0.5 - -
Gt limt argiliosi e argilie imoese 11,3 U.8-1.1 .32 .5 - -
C.0% argifle 8.5 0.4-0.8 - B
2¢.8% 0,02 Lt e Jime sabbsosi 1.8 ¢.8-1.1 2.33 0.4 32 12
0.26 s argillos: & argille himose 0.7 4.8-1.1 2.37 0.4 - -
2116 - 2120 21,18 C.04 fimi & hmi sabbiost 13.6 9.8-1.1 2.36 .6 «3Z 15
21,20 - .08 limy argilios: € argilie imose 13.5 ¢.8-1.1 G.6 - -
21,286 - 2129 0.08 argifie ¢.4-0.8 2.38 - -
21,32 - 21n.40 21.36 £.08 torbe 8.6 0.4-0.8 B -
2140 - 21.44 0.04 arailie G.1 0.4-0.8 2.38 - -
21.44 - 21.46 21.4% lime argillos: e argilie hmase 0.8-1.3 2.2%8 0.3 - -
2146 - 21.58 21.52 12 hirnt e iy sabbios: G.g-11 Z2.4C 0.6 <32 15
21,58 - 21.62 21.60 .04 . i argitiosi & argitte tmose 12.% G811 0.6 - -
21.62 - 21.68 0.06 himit e himi sabbiost 0.0 ¢.8-1.1 z.41 37
21.68 - fimi argilios: e argille hmose 0.8-1.1 Z.42 - -
2176 - 2179 timi e limi sabbiost 18.3 te-11 2.43 0.9 ~32 16
21.82 - 21.88 21.84 G tim argilost € argille imose 14.0 ¢.86-1.1 .43 0.6 R - -
2186 - 21.8% tim e i sabbiost 30.0 .8-1.1 2.42
2188 - 2190 21.8¢ sabbie hrhose 33.3 0.6-1.3 -
.08 fime e himi sabbioss 0.8-1.1 <32 ig
0,08 si e argille 15.0 0,5-1.1 G -
fime e fime sabbiost 201 0.8-1.1 1.0 17

.14 2 € argille imose - -
C.1<
280 N 18
saboie 74.8 £.8-1.1 Ja
shie hmose 44,7 -

fime e himie satb

firme argifios

C.04 argilie .8 [N




AZIENDA CON SISTEMA D! GESTEONE
INTEGRATO CERTIFICATO DA DRV

elletipi s.r.l.

Sede operatva ed amm.va: Via Annipale Zucchin

¢ - 24100 FERRARA
tel, 0532/56771: fax 0532/56119  e-mail: info@elletipit site: www etielipii
P VA e Codice Fiscale n. 0017460

Comune di Ravenna - Ares Infrastrutture Civili -~ Servizio Edilizia U. ©. Impianti Sportivi

Polisportive Ponte Nuovo - Ravenna

SCPTU 01 PROF. FALDA {m da p.c.) 1.20

08/04/10 PREFORO (m da p.c.) 0.00 TIPO PUNTA piezocono G1 - CPLZIN

w

Prof. media Pot. strato Litologia 4. media ¥ [ C, media {1y @ {2)

a (m) {m} (kg/cm ™) (t/m?) (kg/em*) (kg/cm?} {gradi} (gradi)
j?S,lZ 22,20 22.16 ¢.08 torbe 13.9 C.4-0.8 2.58 0.6 - -
éz,za 23,26 23.23 0.06 argilie 12.6 0.4-0.8 2,58 0.5 -
éZ.Z" 23.28 23.27 G.02 limr argiliosi e argilie hmose 12.1 0.8-1.1 2.58 .5 - -
23.28 23.32 23.30 G.04 himi e linm sabbios: 1L.8 0.8-1.1 2.59 .5 3z 13
23.32 23.70 23.51 Q.38 limi argiliosi e argifle imose 113 0.8-1.1 2,65 0.4 - -
23.70 23.76 23.73 0.06 lirti € imit sabbiosi 11.0 0.§-1.1 2.64 0.4 <32 12
23.76 23,80 23.78 .04 fimi argiliosi e argifle limose 11.0 0.8-1.1 2.64 0.4 - -
23.80 23.84 23.82 G.04 fimi & limi sabbiost 11.8 0.8-1.1 2.65 ¢.5 <32 13
23.84 23,86 23.8% .02 {imi argiffosi e argille imose 0.7 0.8-1.1 2.65 .4 - -
2.86 23.96 23.91 010 argilie 10.0 C.4-0.8 2.56 0.2 - -
23.96 24,10 24.02 0,14 Iimi argillost e argille limose 114 0.8-1.1 2.88 0.4 - -
24,10 24.28 24.19 4,18 argille 11.7 0.4-0.8 2.70 a.5 - -
24.28 24.36 24.32 0.08 torbe 10.9 0.4-0.8 2.70 c.4 - -
24.36 24.46 24.41 0.10 argille 116 0.4-0.8 2,71 C.4 - -
24.48 24,54 24.55 .18 torbe 8.3 0.4-0.8 2.72 .2 - -
24.64 24.66 24.65 0.0z argitie 7.9 0.4-0.8 2.7z 0.2 - -
24.56 24,90 24.78 .24 limi argitios: & argille mose 11.0 0.8-1.1 2.76 0.4 - -
24.90 25.10 25.00 G.20 argille 13.3 0.4-0.8 277 0.5 - -
E25.13 25.14 25.12 0.04 torbe C.4-0.8 2.77 0.5 - -
125,14 25.20 25.17 0.08 argilie 13.7 0.4-0.8 2.77 0.6 - -
i25420 25.30 25.25 C.1e limi argilios: e argitle limose 16.1 ¢.8-1.1 2.79 .7 - -
:25,30 25.72 25.51 0.4z argilie 15.3 0.4-0.8 2.84 8.7 - -
25.80 25.76 .08 fimt argifios: e argille limose 13.8 0.8-1.1 2.83 0.6 - -
26.20 25.00 .40 liry & imi sabbios) 19.9 0.6-1.1 2.89 .0 ~ 16
26.56 26.38 0.3% tm argillosi e argilie imose 16.% 0.8-1.2 2.93 1.0 - -
26.58 26.57 0.02 argille 7.0 0.4-0,8 2.91 .8 - -
26.84 26.71 0.28 tuni argitiosi e argille hmose 17.0 G.g-1.1 2.95 .8 - -
26.8¢8 26.86 C.04 argilfle ¢.4-0.8 2.94 6.7 - -
27.44 & .58 timi argilfesi e argilie imose 141 G.8-1.1 0.8 - -
27.64 27.54 0.20 i e iy sabbiosi 15.8 0.6-1.1 3.04 0.7 32 14
27.64 27.66 27.85 .0z himnt argiliost e argille limose 14.7 G.8-1.1 2.G3 G.& - -
27,66 27.68 27.67 0.02 limi e limy sabbios: 0.5-1.1 3.03 4.8 ~32 14
27.68 277G 27.69 G.0z imy argiflosi & argille imose G.g-1.1 2.04 G.5 - -
27.70 27.6¢ 27.80 0.20 tims e firnt sabbiost 15.2 0.8-1.3 3.07 0.6 132 id
27.9¢ 27.93 006 fimi argillosi e argille hmose 14.3 0.8-1.1 3.07 G.é - -
27.58 27.97 0.0z limi e limi sabbiost 15.4 G.e-1.1 3.07 o7 ~32 14
28.03 .14 sabbie limase 44.0 0.8-1.1 3.09 N 32 20
28.24 28.18 0.2 sabbie 54.4 0.8-1.1 3,10 - ~ 32 21
25.24 28.34 28.29 010 sabbie hmose 50.& 1 31 - 20
28.34 28.36 28.3% €8 lims e himy sabbiost 0.8-1.1 3.1 1.4 37
28.36 28.38 28.37 fimi arqillos: e arailte kmose 0.8-1.1 1. - -
28.38 28.46 28.42 torbe Y 0.4-0.8 3.1z @ - -
28.46 28.50 28.48 .04 argille 16.5 ,4-0.¢ 0.7 - -
28.50 28.62 0.25 {imt argilios: e argille fimose 14.8 0.8-1.1 o8 - -
Z8.76 28.88 286.87 fim e hime sabbioss I i 3z 18
28.98 29.04 2801 fimi argiiost e arallz imose 4,6-1.3 3.18 o7 -
26.05 oz tmy e fime sabbios: i5.7 0.6-1.1 3,18 a.7 ~ 14
29,08 fimni argiifesi e argille limose ¢.8-1.1 2.1% - -
28,18 I e by, sabbies 16,5 ¢.8-1.1 3.21 C. 3z is
bt argilios: & argille hmose 7.8 SRS 3 C.E5 - -
fimi e lime sabbiost i 3.2¢ o7 L4




CLASSE (RAVENNA) - SCUOLA ELEMENTARE - VIA ROMEA S. 247

Start recording: 10/03/08 13:10:40 End recording: 10/03/08 13:30:41
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length:  0h20'00". Analyzed 82% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window, Smoothing: 5%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HYSR at .38 £ 2.23 Hz. (in the range 0.0 - B4.0 Hz).
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EXPERIMENTAL VS. SYNTHETIC H/V

Max. HV'SR at 8.38 £ 2.23 Hz. (in the range 0.0 - 64.0 Hz).

— Ayerage HY
— Synithetic HY

DU.1 1 10

frequency [Hz]

Profondita base del livello [m] Spessore [m] Vs [m/s]
4.00 4.00 150
19.00 15.00 250
29.00 10.00 200

inf. inf. 300
200 300
I I

HE
a0k
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=

A5+ %

y1]

o
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before interpreting
the following tables.]

Max. HVSR at 8.38 * 2.23 Hz. (in the range 0.0 - 64.0 Hz).

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

fo>10/L, 8.38 > 0.50

nc(fo) > 200 8207.5 > 200

Oa(f) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 403 times
Ca(f) < 3 for 0.5f, < f < 2f, if f, < 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) <A/ 2 4.125 Hz
Exists f*in [fy, 4fo] | Aun(f’) < Ao/ 2 12.844 Hz
Ay>2 1.67>2 NO
foeak[Ann(f) £ [a(f)] = fot 5% [0.13119] < 0.05 NO
[ < [(fo) 1.09872 < 0.41875 NO
[a(fo) < [1(fo) 0.0563 < 1.58
Lw window length
Ny number of windows used in the analysis
ne =Ly, nyfo number of significant cycles
current frequency
fo H/V peak frequency
s standard deviation of H/V peak frequency
(fo) threshold value for the stability condition [J; < [I(fo)
Ao H/V peak amplitude at frequency f,
Ann(f) H/V curve amplitude at frequency f
f- frequency between fy/4 and f, for which Agp(f7) < Ag/2
fr frequency between f, and 4f, for which Ay (f *) < Ag/2
Oa(f) standard deviation of Ayn(f), Ca(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Uiogrnv(f) standard deviation of log Apn(f) curve
[(fo) threshold value for the stability condition [14(f) < [1(fo)

Threshold values for [l;and [a(fo)

Freg.range [HZ] <0.2 0.2-0.5 05-1.0 1.0-20 >2.0
0(f) [HZ] 0.25f1, 0.2f, 0.151, 0.10f, 0.05fy

[(fp) for Ta(fo) 3.0 2.5 2.0 1.78 1.58
Log [1(fp) for Diegun(fo) 0.48 0.40 0.30 0.25 0.20




HVSR2A

TROMINO® Grilla

www.tromino.it

RAVENNA - VIA DEI PINI, VIA DEI PINI TRO1

Start recording: 08/04/09 14:21.47 End recording: 08/04/09 14:41:48

GPS data not available

Trace length:  0h20'00". Analyzed 85% trace {manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HVSR at 41 47 £033 Hz. (in the range 0,0 - 64 0 Hz).
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SINGLE COMPONENT SPECTRA

TROMINO® Grilla
www.tromino.it
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TROMINO" Grilla
www . tromino.it

EXPERIMENTAL VS. SYNTHETIC H/V

Max. HVSR at 41 47 £ 0,33 Hz. (in the range 0,0 - 64 0 Hz).

—— Avarage HiV
e SynpheﬂcHN -

,,,,,,

h o~ o

AH

U[1.1 1 10
- frequency [Hz]
Depth af the bottom of the layer Thickness [m] Vs [m/s]
[m]
1.50 1.50 65
7.00 5.50 110
17.00 10.00 180
27.00 10.00 230
39.00 12.00 260
77.00 38.00 270
197.00 120.00 440
inf. inf. 590

Vs(0.0-30.0)=163m/s
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TROMINO" Grilla
www fromino.it

[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables |

Max. HVSR at 41,47 * 0,33 Hz. (in the range 0,0 - 64,0 Hz).

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

fo> 10/ L, 41.47 > 0.50 OK

n{fy) > 200 42298.1 > 200 OK
oalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 outof 1386 OK
oalf) < 3 for 0.5f, < f < 2, if f; <0.5Hz times

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

Exists f in [fo/d, fo] | Apn(f ) < Ag/ 2 37.031 Hz OK
Exists f*in [fo, 4f] | Aunlf ) < Ag/ 2 50.25 Hz OK
Ag>2 5.86>2 OK
Foeak[Any(f) £ calf)] = fo£ 5% 10.003924| < 0.05 oK
os < effy) 0.16319 < 2.07344 oK
oalfs) < 8(fy) 0.6008 < 1.58 oK
Ly window length
Ny number of windows used in the analysis
Ne = L Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
) standard deviation of H/V peak frequency
£(fo) threshold value for the stability condition oy < &(fy)
Ay H/V peak amplitude at frequency fg
Apn(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and fy for which Aun(f ) < Agl2
f* frequency between fy and 4f, for which Ap(f *) < Ag/2
aalf) standard deviation of Aun(f), oa(f) is the factor by which the mean Auy{f) curve should
be multiplied or divided
Giogrv(T) standard deviation of log Aqn(f) curve
B(fo) threshold value for the stability condition aa(f) < 0(fy)

Threshold values for orand oa(fo)

Freg.range [Hz] <0.2 02-05 05-1.0 1.0-2.0 > 2.0
g(fo) [(Hz] 0.25f, 021 0.15f; 0.10 fy 0.05 fy

B(fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 8(fo) for Giagnn(fo) 0.48 0.40 0.30 0.25 0.20




Rapporto Tecnico

Indagine sismica integrata
Via Ponte Marino - Ravenna

Allegato 3 - Spettro di dispersione

700

400

300

Velocita di fase (m/s)

200

100

Frequenza (Hz)

in alto: Spettro frequenza-velocitd di fase dei dati acquisiti durante I'indagine. Sovrimposti allo
spettro sono il picking del modo fondamentale (crocette nere) e le curve di dispersione sintetiche
del modo fondamentale e di alcuni modi superiori (pallini bianchi).
in basso: Curva H/V (A) e andamento delle tre componenti velocimetriche (N-S, E-W, Up-Down) (B)
HVSR3A
A

Max. H/V at 0.59 + 0.05 Hz. (In the range 0.0 - 64.0 Hz).
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Studio Associato di Geologia e Geofisica
Via G.P. da Palestrina,1/4 40141 Bologna
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MASW3A
Offset (m)

15

10

Indagine sismica infegrata
Via Ponte Marino - Ravenna

Rapporto Tecnico

Allegato 2 - Sismogrammi
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Sismogrammi acquisiti dai 24 geofoni durante lindagine. La sorgente € posta ad una distanza di 8 m dall
geofono 24. La spaziatura tra i geofoni & di 2 m.

Studio Associato di Geologia e Geofisica
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Rapporto Tecnico

Indagine sismica integrata
Via Ponte Marino - Ravenna

Allegato 4 - Velocita onde S in funzione della profondita

(A) Andamento della velocita delle

A 4 — = ' onde S in funzione della profonditd.
Vengono riportati in nero i valori
ottenuti con il programma Wavekqg

g
(Geometrics) e in blu i valori derivati
con il programma SWAMI (Georgia
E Institute of Technology), relativamente
«©
b alllindagine  MASW; in verde viene
S Vs30=2%Y.2 m/s -
<) indicato I'andamento oftenuto
o 25 - L
mediante inversione della curva H/V,
30 L vincolata nella parte superficiale
attraverso i valori ottenuti dall'indagine
i I MASW. La linea tratteggiata in rosso
40 ' . rappresenta la profonditd stimata per
0 100 200 300 400 500 N
Veloca ) la frequenza pivu bassa scelta durante
I'operazione di picking. A profonditd
Vs maggiori I'andamento delle velocita
Spessore WaveE Spessore (Vs SWAMI | Spessore | Vs HVSR . . . .
Bl m vy | ™ (mis) (m) ms | dele onde S & stimato mediante fit
_— della curva H/V.
21 185.4 2.1 184.3 16.0 190.0
25 198.4 2.4 191.8 50.0 275.0 | |
29 228.5 3.0 213.7 125.0 445.0 0 : ? :
3.3 248.4 33 2427 inf 670.0 C i { i
3.7 260.5 3.7 267.3 1A : + : L
4.2 267.1 4.2 283.0 1 'l i
4.6 269.3 4.6 291.2 ! ! 1
15.0 269.5 15.0 2048 2 : -3‘- : -
inf 269.5 inf 295.0 1 : i
’E\ 3 : ']P : L
(B) La prima, terza e quinta colonna riportano gli spessori b ; l] i
. c 1 | i
dedli strati dei modelli ottenuti dall’'indagine MASW (colonne 2 44 : 1]* : -
] 1 | i
1 e 3) e dall'indagine HVSR (colonna 5). La seconda e la 'g 5 ! j*_ : |
3 i :
quarta colonna contengono le velocita stimate attraverso la E : i :
. - . . T 6 i i -
tecnica MASW utilizzando i programmi WaveEkg e SWAMI; la = [ ‘
(voech 1 1 1
. o . . . 9]
sesta colonna riporta le velocita stimate mediante inversione a 71 ; 1:- | -
1 1 1
della curva H/V. Sono evidenziati in azzurro i valori di velocitd o i ;_ : I
I ¥
e i relativi spessori utilizzati per il calcolo del parametro Vsao; ; '} ;
. . 9+ R ; ; -
(C) andamento del parametro Vs in funzione della S :
i | 1
variazione della profondita del piano fondale della struttura 10— S
‘ o o o ‘ 100 300 500
in progetto. Le linee in tratteggio di colore verde indicano i Vs30 (m/s)

limiti 180 m/s e 360 m/s rispetto alla tabella 1 (cfr. §2).

Studio Associato di Geologia e Geofisica
Via G.P. da Palestrina 1/4, 40141 Bologna
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sTudio
' doTT. GROL. PADOLO TRRNTI
A

TR doTT. GROL. MARIA CRISTINA URRRRCCHIA

RILEVAZIONE TROMOGRAFICA — RAPPORTO DI PROVA 13.025-1.TR1

13025 RAVENNA, TEATRO RASI TR1

Strumento: TEN-0006/01-07

Inizio registrazione: 10/10/13 11:00:52

Fine registrazione: 10/10/13 11:30:53

Nomi canali: NORTH SOUTH; EAST WEST; UP DOWN

Durata registrazione: 0h30'00".

Analizzato 83% tracciato (selezione manuale)
Freq. campionamento: 128 Hz

Lunghezza finestre: 20 s

Tipo di lisciamento: Triangular window
Lisciamento: 10%

RAPPORTO SPETTRALE ORIZZONTALE SU VERTICALE

Picco H/V a 61.5 £ 7.74 Hz (nellintervallo 0.0 - 64.0 Hz).

Average HIV

I
MPH

=]

o

0
0.1 1 10
frequency [Hz)

SERIE TEMPORALE H/V DIREZIONALITA' H/V
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101

0° 457 90° 135° 180°
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sTudio
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SPETTRI DELLE SINGOLE COMPONENTI

MN-3 component
E-W component
Up-Down component

ZH / (sfww)

]

frequency [Hz]

10

H/V SPERIMENTALE vs. H/V SINTETICO

Picco H/V a 61.5 £ 7.74 Hz (nellintervallo 0.0 - 64.0 Hz).

Average HIV
Synthetic HV

. 2
3
2
1
0
o1 frequency [Hz)
200 300 400 500 EO0 To0
Profondita alla base | Spessore [m] | Vs [m/s] ' ' ' '
dello strato [m]
2.20 2.20 205
77.20 75.00 350 al
252.20 175.00 560
inf. inf. 750
RIS m
Vs(0.0-30.0)=333m/s <
1501 g
[ Vs(0.0-30.0)=333m/s —

W [rds]
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[LVORIA|
sTudio
c DOTT. GEOL. PAOLO TRENTI

TR DOTT. GEOL. MARIA CRISTINA VERRECCHIA

RILEVAZIONE TROMOGRAFICA — RAPPORTO DI PROVA 13.025-7.TR1

13025 RAVENNA, TEATRO ALIGHIERI TR1

Instrument:  TEN-0006/01-07

Start recording: 12/02/14 12:23:00

End recording: 12/02/14 12:37:01

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length: ~ 0h14'00".

Analyzed 55% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window
Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 36.25 + 10.63 Hz (in the range 0.0 - 64.0 Hz).

Average HV

MIH

0
0.1 1 10
frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

L7 10

Hz

10°

0° 45° 90° 135° 180°
min azimuth
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sTudio
c DOTT. GEOL. PAOLO TRENTI

TR DOTT. GEOL. MARIA CRISTINA VERRECCHIA

M-S compaonent
E-W component
Up-Down component

ZH [ (sfwiw)

0.1 1
frequency [Hz]

SINGLE COMPONENT SPECTRA

Max. H/V at 36.25 + 10.63 Hz (in the range 0.0 - 64.0 Hz).

—— AVETAOE HIV
Synthetic HV

AFH

0
01

-

frequency [Hz]

10

EXPERIMENTAL vs. SYNTHETIC H/V

Depth at the bottom | Thickness [m] | Vs [m/s] | Poisson ratio
of the layer [m]
1.00 1.00 140 0.43
7.00 6.00 290 0.45
32.00 25.00 390 0.43
62.00 30.00 480 0.42
122.00 60.00 520 0.42
inf. inf. 720 0.42

Vs(0.0-30.0)=346m/s

100 200
T

300

400 500
T

600 700
T T

A0l

100+

Vs(0.0-30 0)=346m/s
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' doTT. GROL. PADOLO TRRNTI
A

TR doTT. GROL. MARIA CRISTINA URRRRCCHIA

RILEVAZIONE TROMOGRAFICA — RAPPORTO DI PROVA 13.025-5.TR1

13025 RAVENNA, SAN NICOLO’ TR1

Instrument:  TEN-0006/01-07

Start recording: 13/02/14 13:23:00

End recording: 13/02/14 13:37:01

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h14'00".

Analyzed 55% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window
Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 36.25 + 10.63 Hz (in the range 0.0 - 64.0 Hz).

Average HV

~
MIH

0
0.1 1 10
frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

Hz

10°

0® 45° 90° 135° 180°
min azimuth
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A
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SINGLE COMPONENT SPECTRA

M-S compeonent
E-W component
Up-Down component

]
1072 &
o
104
5
10 0.1 1 10
frequency [Hz)
EXPERIMENTAL vs. SYNTHETIC H/V
Max. H/V at 36.25 + 10.63 Hz (in the range 0.0 - 64.0 Hz).
8
— AVETAGE HV
7 Synthetic HV
f
5
4

AFH

0
01

Depth at the bottom | Thickness [m] | Vs [m/s]
of the layer [m]
1.00 1.00 138
7.00 6.00 292
32.00 25.00 388
62.00 30.00 485
122.00 60.00 525
inf. inf. 730

Vs(0.0-30.0)=345m/s

frequency [Hz]

RN

100

10

100 200 300
T

&00 E00 700
T T T

Vs(0.0-30 0)=345m/s
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sTudio
' doTT. GROL. PADOLO TRRNTI
A

TR doTT. GROL. MARIA CRISTINA URRRRCCHIA

RILEVAZIONE TROMOGRAFICA — RAPPORTO DI PROVA 13.025-1.TR1

13025 RAVENNA, TEATRO RASI TR1

Strumento: TEN-0006/01-07

Inizio registrazione: 10/10/13 11:00:52

Fine registrazione: 10/10/13 11:30:53

Nomi canali: NORTH SOUTH; EAST WEST; UP DOWN

Durata registrazione: 0h30'00".

Analizzato 83% tracciato (selezione manuale)
Freq. campionamento: 128 Hz

Lunghezza finestre: 20 s

Tipo di lisciamento: Triangular window
Lisciamento: 10%

RAPPORTO SPETTRALE ORIZZONTALE SU VERTICALE

Picco H/V a 61.5 £ 7.74 Hz (nellintervallo 0.0 - 64.0 Hz).

Average HIV

I
MPH

=]

o

0
0.1 1 10
frequency [Hz)

SERIE TEMPORALE H/V DIREZIONALITA' H/V

[ |
S

101

0° 457 90° 135° 180°
min azimuth
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SPETTRI DELLE SINGOLE COMPONENTI

MN-3 component
E-W component
Up-Down component

ZH / (sfww)

]

frequency [Hz]

10

H/V SPERIMENTALE vs. H/V SINTETICO

Picco H/V a 61.5 £ 7.74 Hz (nellintervallo 0.0 - 64.0 Hz).

Average HIV
Synthetic HV

. 2
3
2
1
0
o1 frequency [Hz)
200 300 400 500 EO0 To0
Profondita alla base | Spessore [m] | Vs [m/s] ' ' ' '
dello strato [m]
2.20 2.20 205
77.20 75.00 350 al
252.20 175.00 560
inf. inf. 750
RIS m
Vs(0.0-30.0)=333m/s <
1501 g
[ Vs(0.0-30.0)=333m/s —

W [rds]
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AUREAPROGETTI, VIA CAVOUR-VIA MORIGIA 2

Instrument: TRZ-0117/01-11

Start recording: 20/06/12 11:12:22 End recording: 20/06/12 11:32:22
Channel labels; NORTH SOUTH; EAST WEST; UP DOWN

GPS data not available

Trace length: ~ 0h20'00". Analyzed 97% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. H/V at 0.63 £ 0.04 Hz. (In the range 0.0 - 64.0 Hz).

——— Average HV |

MIH

()

e— —W

00.1 1 N 10
frequency [Hz]

H// TIME HISTORY DIRECTIONAL H/V

! L7 n!
-5
-5 E
N
T
100 4 10t
3
2
1
a1
! - 10

n 2 4 5 & 10 12 14 16 18 20
min
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102
N-S carnponent
W - E-WW component
\ Up-Down componeni
1073
N = P N =
P e’} “\s,\“ : %
: S~ \v‘_\\h‘, %
104 \.,--\‘K“
109
0.1 1 10
frequency [Hz)
EXPERIMENTAL vs. SYNTHETIC H/V
Max. HAV at D.63 +£0.04 Hz. (In the range 0.0 - 54.0 Hz).
8
Average HV
7 Synthelic HV
6
5
T
4 -
<
3 /\\
e
: —_)-—"/_—\x_’/ P o
1 — e Nttt .
fﬁ——ffﬂf \__,J_ﬁkﬁ::__/_/—:”*—*-’;_.___\ === :;/zwﬁ
00.1 1 10 )
frequency [Hz)
Depth at the bottom of Thickness [m] Vs [m/s] Poisson ratio
the layer [m]
5.00 5.00 140 0.35
7.00 2.00 170 0.35
14.00 7.00 130 0.35
25.00 11.00 230 0.35
58.00 33.00 200 0.35
inf. inf. 380 0.35

Vs(0.0-30.0)=172m/s
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Max. H/V at 0.63 * 0.04 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve

[All 3 should be fuffilled]

fo>10/L,,

0.63 > 0.50

n(fy) > 200

725.0 > 200

oa(f) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz
oalf) < 3 for 0.5f, < f < 2f, if f, < 0.5Hz

Exceeded O out of 31 times

Criteria for a clear H/V peak

Exists T-in_[fo/4, fo] | Ann(f) < Ag / 2 NO
Exists T in _[fo, 4] | Aun(f ) < Ag/ 2 1.25 Hz
Ay > 2 1.98> 2 NO
foeak[Ann(f) * oa(f)] = fo £ 5% |0.03009| < 0.05
o1 < &lfo) 0.0188 < 0.09375

oaffo) < 6(fo)

06976 <20
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L window length
N number of windows used in the analysis
Ne = Ly Nw o number of significant cycles

i current frequency
fo H/V peak frequency
of standard deviation of H/V peak frequency

e(fo) threshold value for the stability condition o; < g(fp)
Ag H/V peak amplitude at frequency fp

Ap(F) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Agp(f ) < Ag/2
fr frequency between fo and 4f, for which Agy(f *) < Agl2

oa(f) standard deviation of Ayn(f), oa(f) is the factor by which the mean Apa/(f) curve should

be multiplied or divided
Glogrnv(f) standard deviation of log Apa(f) curve
(o) threshold value for the stability condition ca(f) < 6(fo)
Threshold values for orand oa(fo) L
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-20 >2.0
g(fo) [HZ] 0.25 fo 0.2 f, 0.15fy 0.10 fy 0.05 fy
B(fo) for oa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for ciegrndfo) 0.48 0.40 0.30 0.25 0.20
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HVSR9A

RILEVAZIONE TROMOGRAFICA — RAPPORTO DI PROVA 13.025-4.TR1

13025 RAVENNA, ALMAGIA' TR1

Instrument:  TEN-0006/01-07
Start recording: 13/02/14 14:08:07
End recording: 13/02/14 15:11:26

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length:  1h03'12".

Analyzed 96% trace (automatic window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV at 63.97 + 15.45 Hz (in the range 0.0 - 64.0 Hz).

Average HV

MIH

0
0.1 1

frequency [Hz]

H/V TIME HISTORY

Hz

10!

10°

107

10

DIRECTIONAL H/V

90° 135° 180°
azimuth
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SINGLE COMPONENT SPECTRA

M-S compeonent
E-W component
Up-Down component
107
El
10 2
—— %
104
107-0.1 1 10
frequency [Hzl
EXPERIMENTAL vs. SYNTHETIC H/V
Max. H/V at 63.97 + 15.45 Hz (in the range 0.0 - 64.0 Hz).
g
7 — Average HIV
m—— Synthetic HV
5
5
T
4 -
=
3
| I o
m
1 hv—

0
0.1

1
frequency [Hz]

Depth at the bottom of | Thickness [m] | Vs [m/s]
the layer [m]
0.80 0.80 160
3.80 3.00 310
12.80 9.00 340
42.80 30.00 450
92.80 50.00 500
342.80 250.00 690
inf. inf. 1050

Vs(0.0-30.0)=378m/s
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RILEVAZIONE TROMOGRAFICA — RAPPORTO DI PROVA 13.025-7.TR1

13025 RAVENNA, IPPODROMO TR1

Instrument: TEN-0006/01-07

Start recording: 10/10/13 13:17:19

End recording: 10/10/13 13:31:20

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

Trace length: ~ 0h14'00".

Analyzed 90% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window
Smoothing: 10%

RAPPORTO SPETTRALE ORIZZONTALE SU VERTICALE

Max. H/V at 63.97 + 0.0 Hz (in the range 0.0 - 64.0 Hz).

Average HIV

MPH

2 M,\/
0

0.1 1 10

frequency [Hz)

SERIE TEMPORALE H/V DIREZIONALITA' H/V

min
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SPETTRI DELLE SINGOLE COMPONENTI

107
MN-3 component
E-W component
Up-Down compaonent
10°7%
El
107 %
- =
104
10_50.1 1 10
frequency [Hz]
H/V SPERIMENTALE vs. H/V SINTETICO
Max. H/V at 63.97 + 0.0 Hz (in the range 0.0 - 64.0 Hz).
8
7 Siineh
&
5
4 z
<
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1
0
0.1 1 10
frequency [Hz]
100 200 300 400 500 B00
Profondita alla base | Spessore [m] | Vs [m/s]
dello strato [m]
2.00 2.00 135
9.00 7.00 250 &
39.00 30.00 290
239.00 200.00 420
inf. inf. 640
0ok q
g
Vs(0.0-30.0)=260m/s g
El
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200
Vs(0.0-30.0)=260m/s —
20— W [rmjs]

Pagina 2 di 2




TROMINO® Grilla

www.tromino.it

CLASSE, EXZUCCHERIFICIO 1

Instrument: TRZ-0117/01-11

Start recording: 20/01/16 09:55:37 End recording: 20/01/16 10:15:37
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN

GPS data not available

Trace length: ~ 0h20'00". Analyzed 97% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

hax. HA at 63,97 £3.14 Hz. (In the range 0.0 - 4.0 Hz).

— Ayarage HY

=
MAH

1 M

DD.1 1 10
frequency [Hz]

H/V TIME HISTORY DIRECTIONAL H/V

10!

Hz

0 2 4 B 8 10 12 14 16 18 20
min
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SINGLE COMPONENT SPECTRA
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M-8 camponent
—_— W ormponent
| Ip-Diown component
3
107 =
;
104
0.1 1 10
freguency [Hz]
EXPERIMENTAL vs. SYNTHETIC H/V
hax. HA at 63,97 £3.03 Hz. (In the range 0.0 - 4.0 Hz).
g
— Ayarage HY
;
G
g
4
3
, W._,_I‘H_\H_F\ \/5
78
_,_——l-'-'-—_‘_—'__ S L i
1 \\;_mm e f"—”_'_'ﬂ::":“___h ,f-~_.//
T e e e
DD.1 1 10
frequency [Ha]
Depth at the bottom of Thickness [m] Vs [m/s] Poisson ratio
the layer [m]
0.30 0.30 70 0.35
2.80 2.50 150 0.35
6.80 4.00 230 0.35
10.80 4.00 200 0.35
24.80 14.00 220 0.35
27.80 3.00 150 0.35
30.80 3.00 320 0.35
35.80 5.00 160 0.35
45.80 10.00 500 0.35
85.80 40.00 260 0.35
115.80 30.00 550 0.35
185.80 70.00 280 0.35
inf. inf. 620 0.35

Vs(0.0-30.0)=202m/s
Vs(3.0-33.0)=209m/s

MAH
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Max. H/V at 63.97 % 3.14 Hz (in the range 0.0 - 64.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 63.97 > 0.50

n.(fy) > 200 74203.8 > 200
oa(f) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 outof 1026
oa(f) < 3 for 0.5f, < f < 2f, if f, < 0.5Hz times

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

Exists " in [fy/4, fo] | Apnv(f) < Ag/ 2 35.031 Hz
Exists f*in [fy, 4f] | Aun(f*) < Ag/ 2 NO
Ay>2 241>2
foeak[Ann(f) £ oa(f)] = fo £ 5% |0.02431| < 0.05
o < e(fo) 1.55518 < 3.19844
oa(fo) < 0(fp) 0.2815 < 1.58
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Lw window length
Ny number of windows used in the analysis
ne = Ly Ny fo number of significant cycles

f current frequency
fo H/V peak frequency
o standard deviation of H/V peak frequency

g(fo) threshold value for the stability condition o < (o)
Ao H/V peak amplitude at frequency f,

Ann(f) H/V curve amplitude at frequency f

f~ frequency between fy/4 and fy for which Ay (f ) < Ag/2
fr frequency between f, and 4f, for which Ayy(f ) < Ag/2

oa(f) standard deviation of Ay (f), oa(f) is the factor by which the mean Ay (f) curve should

be multiplied or divided
Gioghnv() standard deviation of log Ay(f) curve
(o) threshold value for the stability condition ca(f) < 6(fo)
Threshold values for o;and ca(fo)
Freq. range [HZz] <0.2 0.2-0.5 0.5-1.0 1.0-2.0 >2.0
g(fo) [HZ] 0.25 fy 0.2 fy 0.15fy 0.10 fy 0.05 f,
0(fy) for oa(fo) 3.0 2.5 2.0 1.78 1.58
log 8(fo) for Gigrv(fo) 0.48 0.40 0.30 0.25 0.20
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Committente: MARTINI ALIMENTARI S. P. A.
Lavoro: Ristrutturazione e ampliamento di servizi igienici e spogliatoti
Localita: Via Bevano, Castiglione di Ravenna

Instrument; TRZ-0112/01-10

Start recording: 10/07/12 09:28:31 End recording: 10/07/12 09:48:32
Channel labelss: NORTH SOUTH, EAST WEST: UP DOWN

GPS data not available

Trace length.  0h20'00". Analysis performed on the entire trace.
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Trianguiar window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max HV 3t (05203 He (in the range 0.0 - 20 Hz)
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EXPERIMENTAL vs. SYNTHETIC HV
Max HV at05£03 Hz. (Inthe range 0.0- 20 Hz).
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Depth at the bottom of Thickness [m] Vs [mis] Poisson ratio
the layer [m]
0.20 020 80 0.35
17.20 17.00 140 0.30
137.20 120.00 275 0.30
inf inf. 500 027
Vs(0.8-30.8)=180m/s
100 200 300 400 500
T T T T T
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Vs(0.6-30.8)=180m/s
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(According to the SESAME, 2005 guidelines)

Max. H/V at 0.5 £ 0.3 Hz (in the range 0.0 - 2.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled)
fh>10/L, 1.60 > 0.50 3
ne{f;) > 200 600.0 > 200 0K
aalf) < 2 for 0.5 <f< 26, if f,> 0.5Hz Exceeded 0out of 25 times OK
aa(f) < 3 for 0.5f, < f < 21, if f, < 0.5Hz
Criteria for a clear H/V peak

[Al least 5 out of 8 should be fulfilled]

Exists f in [fo/d, fo] | Ayulf ) < Agl 2 3,754 Hz OK
Exists 1" in_[fo, o] | Aunf") < Ao /2 NO

>2 232>2 oK
Foeas[Avnlf) 2 calf)] = fo 2 5% |0.03355] < 0.05 0K
ay < e(fy) 0.06686 < 0.075 0K
aalfs) < 6(f) 0.3958 < 2.0 0K

L window length
Nw number of windows used in the analysis
Ne=Launufa number of significant cycles
f current frequency
fa HV peak frequency
oy standard deviation of H/V peak frequency

elfa) threshold value for the stability condition o, < e{fy)
Ag HN peak amplitude at frequency fy
A ) H/V curve amplitude at frequency f
f~ frequency between fu/d and f; for which Aga(f ) < Ag/2
£ frequency between f, and 4f; for which Audf ') < Ay2
aalf) standard deviation of A..{f), ca(f) is the factor by which the mean A..{f) curve shouid
be multiplied or divided
Ojogrov(f) standard deviation of log Ay.(f) curve
fi(fo) threshold value for the stability condition au(f) < 6(fy)
Threshold values for ayand aa(fg)
Freq. range [Hz] <0.2 02-05 05-1.0 1.0-20 >20
e(fg) [Hz] 0.26 {5 0.2f 0.15f; 0.10 fy D.05 fy
B(fy) for aa(fo) a0 25 20 1.78 1.58
log 0(fs) for opgandfs) 048 0.40 0.30 0.25 0.20




i— MASW2

ismogrammi

Via Marco Bussato, Ravenna

Allegato 6 - S

Indagine sismica integrata

Rapporto Tecnico

Rapporto Tecnico

Indagine sismica integrata
Via Marco Bussato, Ravenna

MASWS5A

Allegato 7 - Spettro di dispersione - MASW2

500
450
400
350

300

250

Velocita di fase (m/s)
[x* ]
a8

-
(5]
(=]

0 5 10 15 20 25 30 35 40 45
Frequenza (Hz)

in alto: Spetfro frequenza-velocita di fase dei dati acquisiti durante I'indagine. Sovrimposti allo
spettro sono il picking del modo fondamentale (crocette nere) e le curve di dispersione sintetiche

Sismogrammi acquisiti dai 24 geofoni durante l'indagine. La sorgente & posta ad una distanza di 8 m dal

10*
' frequency [Hz]

g del modo fondamentale e di alcuni mg I—i\/SRl4AI allini bianchi).
5 = in basso: Curva H/V (A) e andamento _lonenti velocimetriche (N-S, E-W, Up-Down) (B)
a o
£
)
o : A
{ . Max. H/V at 0.91 £ 0.63 Hz (in the range 0.0 - 64.0 Hz).
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i ‘ ) : [ o] ] (:‘ 7 s — Average HV
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Rapporto Tecnico

Indagine sismica integrata

Via Marco Bussato, Ravenna

Allegato 8 - Velocita onde § in funzione della profondita -

MASW2

0

A

Profondita (m)
> 8 3 3

W
o

35+

40

Vs304

76.3Im/s

100

200

Velocita (m/s)

300

400

(A) Andamento della velocita delle
onde S in funzione della profonditd.
Vengono riportati in nero i valori
ottenuti con il programma WaveEq
(Geometrics) e in blu i valori derivati
con il programma SWAMI (Georgia
Institute of Technology), relativamente
all'indagine  MASW; in verde viene
indicato I'andamento  ottenuto
mediante inversione della curva H/V,
vincolata nella parte superficiale
attraverso i valori oftenuti dall’indagine
MASW. La linea fratteggiata in rosso
rappresenta la profonditd stimata per
la frequenza piU bassa scelta durante

I'operazione di picking. A profonditd

B maggiori I'andamento delle velocita
Spessore |VsWaveEq| Spessore |VsSWAMI | Spessore | VsHVSR delle onde S e stimato mediante fit
(m) (mis) (m) (m/s) (m) (mis)
T della curva H/V.
2.1 1322 21 130.8 62.0 260.0
25 1336 24 1311 inf 398.0
29 144 : 3.0 1385 o
33 1542 33 1485 Co M T
37 159.7 37 159.3 ; :
42 164.7 42 169.0 1 ‘ ;
46 168.3 46 176.2 i i
15.0 170.4 15.0 181.0 1 !
nf 1704 inf 182.0 21 + !
(B) La prima, terza e quinta colonna riportano gli spessori i i
: A . . . . El i H i
dedli strati dei modelli ottenuti dall'indagine MASW (colonne it :
c 4 :
1 e 3) e dall'indagine HVSR (colonna 5). La seconda e la € 41 i '
(1] L] 1
quarta colonna contengono le velocitd stimate attraverso la E 5 E+ :
fecnica MASW utilizzando i programmi WaveEg e SWAMI; la g 6 .+ -
N . . . . c 1! i
sesta colonna riporta le velocita stimate mediante inversione % & :
. o . . . Y, i i+ i
della curva H/V. Sono evidenziati in azzurro i valori di velocitss & & :
e i relativi spessori utilizzati per il calcolo del parametro Vsao; 8 . t :
(C) andamento del parametfro Vs in funzione della 94 i ¢ :
variazione della profonditd del piano fondale della struttura - 't ;
in progetto. Le linee in tratteggio di colore verde indicano i 100 300 500 700

limiti 180 m/s e 360 m/s rispetto alla tabella 1 (crf. §2).

Studio Associato di Geologia e Geofisica
Via G.P. da Palestrina, 1/4-40141 Bologna
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Rapporto Tecnico

Indagine sismica integrata

Via Marco Bussato, Ravenna

Allegato 2-S§

ismogrammi — MASW1

Tempo (ms)

900

800

700

600

500

400

300

200

100

MASWA4A

Sismogrammi acquisiti dai 24 geofoni durante l'indagine. La sorgente € posta ad una distanza di 8 m dal

geofono 24. La spaziatura tra i geofoni e di 2 m.

Studio Associato di Geologia e Geofisica

Via G.P. da Palestrina, 1/4-40141 Bologna

Rapporto Tecnico

Indagine sismica integrata
Via Marco Bussato, Ravenna

Allegato 3 - Spettro di dispersione - MASW1

500
450
400

)

w
(5]
S

300

Velocita di fase (m/s
>
o

0 5 10 15 20 25 30 35 40 45
Frequenza (Hz)

in alto: Spettro frequenza-velocita di fase dei dati acquisiti durante I'indagine. Sovrimposti allo
spefttro sono il picking del modo fondamentale (crocette nere) e le curve di dispersione sintefiche
del modo fondamentale e di alcuni m(HVSR15A pallini bianchi).

in basso: Curva H/V (A) e andamento gemerecomponenti velocimetriche (N-S, E-W, Up-Down) (B)

A

Max. HIV at 2556 £ 4,88 Hz. (in the range 0.0 - 4.0 Hz).

7 | [ =—Average HV
——— Synthetic HV

o
ATH

frequency [Hz]

w— 1-S cOMponent
= E-\WW component
w—— Up-Down component
10
El
&
-
10+ &

105
: frequency [Hz]
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Rapporto Tecnico

Indagine sismica integrata
Via Marco Bussato, Ravenna

Allegato 4 - Velocita onde § in funzione della profondita -
MASWI1

0 . \ . (A) Andamento della velocita delle
A onde S in funzione della profondita.
51 Vengono riportati in nero i valori
ottenuti con il programma WaveEq
Lo (Geometrics) e in blu i valor derivafi
ﬁ15-“ I con il programma SWAMI (Georgia
E Institute of Technology), relativamente
%20 _I_ alllindagine  MASW:; in verde viene
S indicato I'andamento  ottenuto
& 25 mediante inversione della curva H/V,
5 Vs30=17D.1 m/s _ vincolata .nellq‘ por’re. su?erficiéle
attraverso i valori oftenuti dall'indagine
35.- ) MASW. La linea fratteggiata in rosso
rappresenta la profonditd stimata per

40

la frequenza piU bassa scelta durante

0 100 200 300 400
Velocita (m/s)

I'operazione di picking. A profonditd

maggiori I'andamento delle velocita

delle onde S e stimato mediante fit

della curva H/V.

— 0 1 .t 1 T 1
29 A X 108.0 b
. 1362 . 126.3 C h i
3. 148.7 3 1564 1] 4 '
42 157.3 42 1796 i ;
46 1625 46 1918 ) i
150 165.0 150 196.9 21 t :
inf 165.0 inf 197.1 i i
(B) La prima, terza e quinta colonna riportano gli spessori £ 3 L i
degli strati dei modelli ottenuti dall'indagine MASW (colonne 2 ; i
9 44 : !
1 e 3) e dal'indagine HVSR (colonna 5). La seconda e la  § il i
ko] i I
quarta colonna contengono le velocitd stimate attraverso la .,5 5 :“.I' i
tfecnica MASW utilizzando i programmi WaveEg e SWAMI; la % 6- :Jg i
S & i
sesta colonna riporta le velocitd stimate mediante inversione @ 7] '+ i
o i i
della curva H/V. Sono evidenziati in azzurro i valori di velocita i ]
: - e 8- i t ;
e i relativi spessori utilizzati per il calcolo del parametro Vsao; B v
(C) andamento del parametfro Vs in funzione della 91 E \ E
variazione della profonditd del piano fondale della struttura 10— Ly .
100 300 500 700

in progetto. Le linee in tfrafteggio di colore verde indicano i

limiti 180 m/s e 360 m/s rispetto alla tabella 1 (crf. §2).

Vs30 (m/s)

Studio Associato di Geologia e Geofisica
Via G.P. da Palestrina, 1/4-40141 Bologna

Rapporto Tecnico

Indagine sismica integrata
Via Marco Bussato, Ravenna

Allegato 5 - Documentazione fotografica - MASW2

Foto 1 - Ubicazione misura HVSR
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HVSR16A
sTudio
c doTT. GROL. PADOLO TRRNTI

TR doTT. GROL. MARIA CRISTINA URRRRCCHIA

RILEVAZIONE TROMOGRAFICA — RAPPORTO DI PROVA 13.025-6.TR1

13025 RAVENNA, CIMITERO TR1

Strumento: TEN-0006/01-07

Inizio registrazione: 27/09/13 16:34:11

Fine registrazione: 27/09/13 17:04:12

Nomi canali: NORTH SOUTH; EAST WEST; UP DOWN

Durata registrazione: 0h30'00".

Analizzato 89% tracciato (selezione manuale)
Freq. campionamento: 128 Hz

Lunghezza finestre: 20 s

Tipo di lisciamento: Triangular window
Lisciamento: 10%

RAPPORTO SPETTRALE ORIZZONTALE SU VERTICALE

Picco HWV a 0.75 £ 12.22 Hz (nellintervallo 0.0 - 64.0 Hz).

Average HIV

I
MPH

=]

o

0
0.1 1 10
frequency [Hz)

SERIE TEMPORALE H/V DIREZIONALITA' H/V

101

0° 457 90° 135° 180°
min azimuth
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c doTT. GROL. PAOLO TRRNTI
A

TR doTT. GROL. MARIA CRISTINA URRRRCCHIA

SPETTRI DELLE SINGOLE COMPONENTI

MN-3 component
E-W component
Up-Down component

El
102 g

-
104
%3 1 10

frequency [Hz]
H/V SPERIMENTALE vs. H/V SINTETICO
Picco HWV a 0.75 £ 12.22 Hz (nellintervallo 0.0 - 64.0 Hz).
8
Average HV

7 Synthetic HV
B
5
4

MPH

0
01

Profondita alla base | Spessore [m] | Vs [m/s]
dello strato [m]
4.00 4.00 184
44.00 40.00 270
144.00 100.00 450
inf. inf. 620

Vs(0.0-30.0)=254m/s

frequency [Hz)

200 300
T

400
T

500
T

600
T

50F

1001

Vs(0.0-30 0}=254m/s

[w] yidap pajews3

s [mfs]
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CASALBORSETTI - VIA DELLE ROSE 18-20, BROGNARA TR 1

Start recording: 18/11/09 16:09:18 End recording: 18/11/09 16:29:19
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analyzed 72% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HAY a1 0 31 +0 24 Hz (in the renge 00 - 200 Hz)

, , _ .

-
AL

Q
1 1 10
0 gequency [Hz

H/V TIME HISTORY DIRECTIONAL H/NV
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS, SYNTHETIC HV

Max HVat031 2045 Hz (inths range D0- 200 Hz)

Arerage HY
T : : : : — Syrithest HY

ASH

e :
1
ot 1 frequency Mz ¢

Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.20 0.20 48
4.60 440 100
8.60 4.00 180

12.60 4.00 110

156.60 3.00 150

50.60 35.00 240
inf, inf. 280

Vs(0.0-30.0)=161m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual hefore
interpreting the following tables ]

Max. H/V at 0.31 £ 0.44 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/L, 0.31>0.50 NO
ne(fy) > 200 268.8 > 200 0K

oa(f) < 2 for 0.5f, < f < 2fy if ;> 0.5Hz Exceeded 0 out of 16 times OK

oalf) < 3 for 0.5, < f< 2fy if f; <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 )} < Ag/ 2 0.094 Hz OK
Exists f* in [fo, 47o] | Aun(f ) < Ao/ 2 NO
Ag>2 1.47>2 NO
fueak[AHN(f) + O'A(B] =fox 5% JOSB?S‘ <0.05 NO
o1 < &{fa) 0.21494 < 0.0625 NO
oalfy) < 6(f) 0.1401 <25 OK
L window length
N number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
Gt standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition «; < g(fp)
Ag HN peak amplitude at frequency fy
Apn(f) H/V curve amplitude at frequency f
f- frequency between fy/4 and f; for which Aun(f ) < A2
fr frequency between f, and 4f, for which Ag(f ') < Ag/2
calf) standard deviation of Ay(f), oa(f} is the factor by which the mean Apn{f} curve should
be multiplied or divided
Srogrinv(f) standard deviation of log Aun(f) curve
B{fo) threshofd value for the stability condition o(f) < 6(f)
Threshold values for orand oa(fo) ]
Freg.range [Hz] < 0.2 0.2-05 05-1.0 1.0-2.0 > 2.0
glfo) [Hz] 025§ 0.2 1 0.15 1, 0.10f, 0.056 1y
B(fo) for aalfo) 3.0 2.5 2.0 1.78 1.58
Log 0(fo) for oiequn(fo) 0.48 0.40 0.30 0.25 0.20




TROMINO® Grilla

@l www.tromino.it

RAVENNA —n. 4

Channel labels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h20°00". Analysis performed on the entire trace.
Sampling frequency. 128 Hz

Window size: 20s

Srnoothing window: Triangular window

Srmoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HM at B.47 £0.01 Hz. (in the range 0.0 - 30.0 Hz).

8 : : — : I
El 1 r A b I t oyt 1 1) 1 T
‘ ‘ Lo . , Sl [ wemee Average HV |
1 I . [ T ) . T ] L T 1 ] ] [ |
B 1 ' ' L T T i 5 ' [ 1 T .
: X oo . L 1 :
; . : ‘ ‘ ‘
. . ; . : - ‘ ; ‘
) : : : ‘ N ; : ‘
r 3 . [ ’ . 1 t '
: : P : ; ; A . o
4 5\ Y . | P 3 1 T 3 ' N B
. . . . . : . vl
: . P ; Lo : . : :
3 X i ‘ : Lo : : ! ;
: : ; L L : ; ' :
: ; : ‘ D : X
: : . : : :
2 5 1 roor o a H 1
. Lo b ,
1 b P L T
v CR T I
. Do ; ;

U N . D S . ! L -
0.1 1 10
frequency [Hz

HN TIME HISTORY DIRECTIONAL HV

Hz

18°

0 2 4 6 8 1012 14 16 18 20
min

g° 45° a0 135°  180°
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC H/V

Max. HAY at .47 £0.01 Hz. (In tha range 0.0 - 30.0 Hz).

8 ' .
7 | e Ayerage HY |
s Symheiic_ HN :
B et ; ; N N
5 !
i o
4 -
<
3 .
2
1
00.1 | A | T 1 | | — -T-B
frequency [Hz)
Depth at the bottom of the layer Thickness [m] Vs [mis]
fm]
1.50 1.50 110
6.00 4.50 150
11.00 5.00 185
20.00 9.00 150
115.00 95.00 245
inf. inf, 450

Vs(0.0-30.0)=175m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.47 % 0.01 Hz. (in the range 0.0 - 30.0 Hz).

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

f>101/L, 0.47 > 0.50 NO
n.(fs) > 200 £562.5 > 200 0K

oa(f) < 2 for 0.5f; < f < 2f; if fy > 0.5Hz Exceeded 0 out of 24 fimes Or

Salf) < 3 for 0.5, << 2f, if f,<0.5Hz

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

Exists f™in [fo/4, fo] | Aun{f Y < Apf 2 NO
Exists £~ in [fy, 4fy] | Aun(f Y < Ag/ 2 0.813 Hz OK
Ap>2 1.89>2 NO
foea Ary(f) £ oalf)] = fox 5% 0.00629| < 0.05 0K
or < &{fy) 0.00295 < 0.09375 5134
oalfe) < B{f) 0.1386<2.5 OHE
Ly window length
N number of windows used in the analysis
Ne=Lanyo number of significant cycles
f current frequency
fo H/V peak frequency
o standard deviation of H/V peak frequency
s(fo) threshold value for the stability condition of < g{fg)
Ay H/V peak amplitude at frequency fy
Ann(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which Apa{f ) < Ay/2
f* frequency between f, and 4f; for which Aq(f 7) < Ag/2
aalD standard deviation of Ayp(f), ca(f} is the factor by which the mean Apy(f) curve should
be multiplied or divided
Ologrrv() standard deviation of log Aun(f) curve
8(fo) threshold value for the stability condition ca(f) < 0(fy)
Threshold values for orand cal(fo)
Freg.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-20 >2.0
B{fp) for oalfa) 3.0 2.5 2.0 1,78 1.58
L.og 8{fa) for owann(fo) 0.48 0.40 0.30 0.25 0.20
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www. tromino. it |

RAVENNA -n. 5

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0n20'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Trianguiar window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

tax HV 3t 1.3 4000 Bx fnthe ngs 08 - 200 Ha)

~
AfH

Gagraney A

H/V TIME HISTORY DIRECTIONAL H/V

16?

H 7 (apu)

frequency Ry
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EXPERIMENTAL V8. SYNTHETIC H/V

dax HAV et 9.13£0.08 Hz (in the rangs 0.0 - 20 0 Hz}

mmme R tdge HY
—  Syihelc HY

o .
X 0
01 ! trequanty Hy !

Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
0.20 0.20 50
3.20 3.00 100
9.20 6.00 140
17.20 8.00 190
29.20 12.00 240
47.20 18.00 260
69.20 22.00 350
inf. inf, 400

Vs(0.0-30.0)=174m/s
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fAccording to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max, H/V at 1.13 * 0.08 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfiiled}

fo>10/L, 1.13>0.580 GK

ng(fs) > 200 1350.0 > 200 OK
oalf) < 2 for 0.5, < f < 2f, if f, > 0.5Hz Exceeded 0 outof 55 times OK
oalf) < 3 for 0.5f, <f < 2f; if f, <0.6Hz

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

Exists f in [fo/4, fo] | Aunif) < A/ 2 NO
Exists f* in [fo, 4f0] | Aun{f ) < A/ 2 3.156 Hz OK
Ap>2 220>2 UK
foear[Ann(f) £ calf)] = fp £ 5% [0.03432] < 0.05 OK
o < gffy 0.0386 < 0.1125 9154
oalfe) < 0(fy) 0.10156 <1.78 O
L window length
Ny number of windows used in the analysis
Ne = Lynyfo number of significant cycles
f current frequency
fo H/V peak frequency
ot standard deviation of H/V peak frequency
e{fo) threshold value for the stability condition o; < &{f)
Ag H/V peak amplitude at frequency fo
Ana(f) H/V curve amplitude at frequency f
f- frequency between f/4 and f; for which Apy(f ) < Ag/2
i frequency between f, and 4f, for which Ay (f ) < Ay/2
salf) standard deviation of Agn(f), oa{f) is the factor by which the mean Agn(f) curve should
be multiplied or divided
Siogrn(f) standard deviation of log Aun(f) curve
8{fo) threshold value for the stability condition oa(f) < 8(fg)
Threshold values for orand oa(fy)
Freq.range [Hz] <0.2 0.2-05 0.56-1.0 1.0-2.0 = 2.0
g(f) [HZ] 0.25 1% 0.2 1 0.15 1% 0.10 f, 0.05 fy
B(fa) for oalfy) 3.0 2.5 2.0 1.78 1.58
Log B(fp) for oisarnvifo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 6

Channel labels; NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h20'00" Analyzed 83% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangufar window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HAY 5t 0.94 £0.11 Hz (i the range 00 - 20.0 Hz).

A

001 1 10

HA TIME HISTORY DIRECTIONAL H/V

mln
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EXPERIMENTAL V8. SYNTHETIC HV

Max HAV a1 084 2611 Hz {in tha rangs 0.0 - 20.0 Hz)

e AyElage HY
7 E . — Syminelt HY

AH

0 .
0.5 1 frequency ] 10

Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.40 0.40 100

10.40 10.00 195

24.40 14.00 185

29.40 5.00 250

53.40 24.00 290

95.40 42.00 360
inf. inf, 450

Vs(0.0-30.0)=196m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.94 £ 0.11 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/L, 0.94 > 0.50 OK

ne(fo) > 200 937.5 > 200 OK
aaff) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 46 times GK
oalf) < 3 for 0.5f, < f < 2f; if f; < 0.5Hz

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

Exists f in [fo/d, fol | Aunff) < Ag/ 2 NO
Exists f* in [fy, 4fs] | Aun(f’) < Ag/ 2 1.844 Hz (1
Ag>2 1.83>2 NO
fooax[Annif) £ oalf)] = fot 5% |0.06033| < 0.05 NO
o1 < &{fg) 0.05656 < 0.14083 4136
ca{fo) < 0(fo) 0.1158 <2.0 Ok
[ window length
Ny number of windows used in the analysis
Ne = Ly N fo number of significant cycles
f current frequency
fo H/V peak frequency
oy standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition of < &(fy)
Ag HV peak amplitude at frequency fp
Ann() HNV curve amplitude at frequency f
f~ frequency between fo/4 and f, for which Apn(f ) < Ag/2
f* frequency between fy and 4f, for which Aun(f *) < Ag/2
oalf) standard deviation of Aun{f), olf} is the factor by which the mean Agy{f) curve should
be multiplied or divided
rogrn(f) standard deviation of log Aun(f) curve
8(fo) threshold value for the stability condition aa(f) < 6(fy)
Threshold values for orand oalfo)
Freq.range [Hz] <0.2 0.2-05 05-1.0 1.0-20 >2.0
&(fo) [Hz] 0.251, 0.2 0.15 f, 0.10 fp 0.05 f,
0(fy) for oalfy) 3.0 25 2.0 1.78 1.58
Log 8(fo) for oieqrn{fo) 0.48 0.40 0.30 0.25 0.20




TROMINO" Grilla

HVSR21A www.tromino.it
RAVENNA - n. 7
GPS data not available
Trace length:  0h20'00". Analysis performed on the entire trace.

Sampling frequency. 128 Hz
Window size: 20 s

Smoothing window: Triangular window
Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HVSR at 0,31 £0,02 Hz. (in the rangs 0,0 - 640 Hz).

[ === Averaga HV |

. t s [ . . s 0 e
7 : | . P . . : A
} . ! [ ! : : [ s
! ! . - N I . s s

.
MIH

DEl,1 . 1 ' ‘Ill’1IU
frequency [Hz)

HV TIME HISTORY DIRECTIONAL H/V

[ S R .2 I = > e B = = B L

0D 2 4 6 8 1012 14 16 18 20
min

_ 1 o® 45° 80° 135 180
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EXPERIMENTAL VS. SYNTHETIC H/V

iax. HY3SR at 0,31 £0,02 Hz. (in the range 0,0 - 64 0 Hz).

8 ‘ - —
7 L it | Average HV
S o [ ynthetich |
6 ‘ ; . o
5 -
PR
4 R
. <
3 : ;
2 :
1 o
% D L
frequency {Hz]
Depth at the bottom of the layer Thickness [m] Vs [m/s]
m]
0,30 0,30 130
3,30 3,00 167
10,30 7,00 180
16,30 86,00 167
22,30 6,00 170
28,30 6,00 180
49,30 21,00 280
69,30 20,00 250
inf. inf. . 280

Vs30=177 mls
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. HVSR at 0,31 % 0,02 Hz, (in the range 0,0 - 64,0 Hz).

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

f>101/L,, 0,31 > 0,50 NO
n.(fp) > 200 375,0 > 200 K

oaff) < 2 for 0.5f, < f < 2f, if T, > 0.5Hz Exceeded 0 outof 16 times OK

oaff) < 3 for 0.5f, < f < 2f, if f; < 0.5H=z

Criteria for a clear HVSR peak
fAt least 5 out of 6 should be fuifitted]

Exists f™in [fof4, fo] | Apnv(f ) < Ag/ 2 0,188 Hz OK
Exists ' in [fy, 4fs] | Apn(F) < Ao/ 2 NO
Ag> 2 1,561>2 NO
foeax[Ann(f) * oa(D] = fo £ 5% [0,03202| < 0.05 OK
o; < g{f) 0,01219 < 0,0625 oK
oal(fo) < B(fo) 0,1474 <25 O
Lw window [ength
Ny number of windows used in the analysis
Ne = Ly My fo numper of significant cycles
f current frequency
fo H/V peak frequency
of standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition o; < &(fo)
Ao H/V peak amplitude at frequency f,
Ann(f) H/V curve amplitude at frequency f
f- frequency between fy/4 and f, for which Apa(f 7} < Ag/2
fr frequency between f, and 4f, for which Aun(f ) < Ag/2
oalf) standard deviation of An(f), calf) is the factor by which the mean Agn(f) curve should
be multiplied or divided
Grogrnv() standard deviation of log Aun(f) curve
8(fo) threshold value for the stability condition c(f) < 6{fy)
Threshold values for o;and oalfo)
Freg.range [Hz] <0.2 02-05 0.56-1.0 1.0-2.0 >2.0
e{fo) [Hz] 0.25 1, 0.2 f, 0.15 % 0.10 f, 0.05f,
6(fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 8(f) for ojaqnn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n, 32

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length;  Oh20'00". Analysis performed on the entire trace.
Sampling frequency. 128 Hz

Window size: 20 s

Smoothing window: Triangutar window

Smoocthing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HA st 1722016 Hz {atha range 00 - 200 Hz)

Averagz HY

~
AlH

a .
0 1 frequancy [HE 10
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EXPERIMENTAL VS. SYNTHETIC HV
Max HV &l 1.72 £0.16 Hz fntharange 00- 200 H)
g
3
5
3
2
—
I:lllH 1 fequaney ) ] i0
Depth af the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.40 0.40 50
9.00 8.60 109
24.00 156.00 185
4900 25.00 260
inf. inf. 290

Vs(0.0-30.0)=157m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 1.72 £ 0.16 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/L, 1.72 > 0.50 OK

n(fs) > 200 2062.5 > 200 oK
oalf) < 2 for 0.5f; < f < 2f, if f, > 0.5Hz Exceeded 0 out of 84 times OK
oalf) < 3 for 0.5f, <f <2, If f; <0.5Hz

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

Exists f"in [fo/4, fo] | Aun(f) < Ao/ 2 NO
Exists T in [fo, 4f5] | Aunlf ) < Ag/ 2 3.094 Hz OK
Ag>2 1.72>2 NO
fooak[Anndf) * calf)] = fo £ 5% |0.0451| < 0.05 OK
ot < g{fy) 0.07752 < 0.17188 oK
oalfe} < 6(fo) 0.0957 < 1.78 OK
Ly, window length
Ny number of windows used in the analysis
Ne = Ly fo number of significant cycles
f current frequency
fa H/V peak frequency
Of standard deviation of H/V peak frequency
e{fo) threshold value for the stability condition o < g(fy)
Ag H/V peak amplitude at frequency f,
Al H/V curve amplitude at frequency f
f- frequency between fo/4 and f; for which Apaf{f ) < Ag/2
£t frequency between f, and 4f, for which Aun(f ) < Ag/2
oalf) standard deviation of Aundf), oalf) is the factor by which the mean Ayn(f) curve should
be multiplied or divided
Slogr(f) standard deviation of log Apa(f) curve
0{fy) threshold value for the stability condition ga(f) < 8(fo)
Threshold values for oyand oa{fs)
Freq.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 = 2.0
s{fo) [Hz] 0.251 0.2 fq 0.15f, 0101 0.05f,
6(fq) for oalfy) 3.0 25 2.0 1.78 1.58
Log 0{fo) for 6egrnv(fa) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 2

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  Gh20'00". Analyzed 88% trace (manual window selection)
Sampling frequency: 128 Hz

Window size; 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HAY 41 19.97 £ 228 Hz (in the ranga 0 0 - 20.0 Hz}

-~
AH

0 i -
(%] 1 resucncyid 10

H/V TIME HISTORY DIRECTIONAL H/V

D 2 4 6 8 101214 16 18 20

h 0° 45° 80°  135° 180
min
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EXPERIMENTAL VS. SYNTHETIC H/V

Max. HAY 211897 2 228 Hz (in the tanga 00 - 20 0 Hz}

: mevommors Aretag 8 MY
7 - e Sy SE HA

APH

D B .
0.1 1 sequeney bl 19

Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.18 0.18 32
0.58 0.40 68
1.38 0.80 100
3.38 2.00 145
8.38 5.00 170
14.38 6.00 245
24.38 10.00 290
61.38 37.00 370
inf. inf. 550

Vs(0.0-30.0)=219m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 19.97 * 2.28 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/Ly 18.97 > 0.50 OK

ne(fo) > 200 21166.9 > 200 Ot
oalf) < 2 for 0.5f, < f < 2f, if f; > 0.5Hz Exceeded O out of 960 times {1k
oa{f) < 3 for 0.5f; < f < 2f; if f; <0.5Hz

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

Exists f in [fo/d, fo] | Aunlf ) < Agl 2 10.094 Hz oK
Exists f' In [f, 4f,] | Aun(F) < Ao/ 2 NO
Ag>2 251>2 8128
fooax[Aun(f) £ oalf)] =fo 2 5% |0.05637] < 0.05 NO
ot < &{fo) 1.12564 < 0.99844 NO
UA(fg) < e(fg) 0.0916 < 1.58 M
Lo window length
Ny number of windows used in the analysis
Ne = Ly Nwfo number of significant cycles
f current frequency
fa H/V peak frequency
ot standard deviation of H/V peak frequency
g(fy) threshold value for the stability condition o < &{f;)
Ag H/V peak amplitude at frequency f,
Anndf) H/V curve amplitude at frequency f
f- frequency between fy/4 and f; for which Apn(f ) < Ap/2
f frequency between f, and 4f, for which Auu{f ) < Agf2
oalf) standard deviation of Ay(f), oalf) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Sioghvl(f) standard deviation of log Apn{f} curve
6(fo) threshold value for the stability condition oa(f) < 0(fs)
Thireshold values for orand calfy)
Freg.range [Hz] <0.2 0.2-05 05-1.0 1.0-2.0 >2.0
&(fo) [Hz] 0.25 1, 0.2 f, 0.15f, 0.101, 0.05 f,
O(fq) Tor oalfy) 3.0 2.5 2.0 1.78 1.58
Log 8(fo) for opaun{fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —N. 1

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00" Analyzed 756% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HW at .68 4021 Hz. (inthe ranga 0.0- 200 Hz)

i RyeTage HY

7 - .

Gequency ]

H/V TIME HISTORY DIRECTIONAL HV

min
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EXPERIMENTAL VS, SYNTHETIC H/V

Max HAY 31 1.88 2821 Hz (in the range 0.0 - 210 Hz).

. oo RYGTgE FOW
7 : ' : ——— Gyrthelic HY

AlH

Dm | frequency Hzf 10
Depth at the bottom of the layer Thickness [m] Vs [m/s]
fm]
0.40 0.40 50
1.60 1.20 93
6.10 4.50 133
12.10 8.00 170
25.10 13.00 240
57.10 32.00 350
69.10 12.00 470
132.10 63.00 520
154.10 22.00 630
inf. inf. 720

Vs(0.0-30.0)=190m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables }

Max. H/V at 1.88 £ 0.21 Hz. {in the range 0.0 - 20.0 Hz).

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

0> 107 Ly 1.88 > 0.50 OK

ne(fo) > 200 1687.5 > 200 OK.
oalf) < 2 for 0.5F, < f < 2f, if fo > 0.56Hz | Exceeded O outof 91 times O
Galf) < 3 for 0.5f, < f < 2f, if f, < 0.5Hz

Criteria for a clear HVSR peak
[At least & out of 8 should be fulfilled]

Exists f in [fo/4, fo] | Aun(f’) < Ag /2 0.594 Hz OK
Exists f~ in [f, 4f] | Apn(f ')} < Ag/ 2 3.408 Hz DK
Ag>2 273> 2 O
foca[Ann(f) = oalf)] = fo £ 5% |0.05398| < 0.05 NO
ot < g{fy) 0.10121 < 0.1875 O
oalfo) < 8(f) 0.2633 < 1.78 GK
Ly window length
Dy number of windows used in the analysis
ne=Lunufo number of significant cycles
f current frequency
fo H/V peak frequency
Oy standard deviation of H/V peak frequency
e{fo) threshold value for the stability condition o < &(fo)
Ag HN peak amplitude at frequency f,
Apne(f) H/V curve amplitude at frequency f
f- frequency between fu/d and f; for which Agp(f ) < Agf2
£t frequency between f, and 4f, for which Aupff ') < Ay/2
oalf) standard deviation of Aun(f), oalf) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Sloghv{ ) standard deviation of log Aund(f) curve
B(fo) threshold value for the stability condition oa(f) < 6(f,)

Threshold values for o;and oalfs)

Freqg.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 > 2.0
s(f) [Hz] 0.251; 0.2, 0.15 f; 0.101, 0.05 fg
O(fy) for oalfe) 3.0 2.5 2.0 1.78 1.58
Log 6{fy) for opaunifa) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 3

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangtiar window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Man HAY @1 19.97 22 11 Hz, o tha rangs GO - 200 Ha)

7 [—— Aersgedy |

H/ TIME HISTORY DIRECTIONAL H/V

SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC H/V

Max HAV 51 19.97 2 2.1 Hz (nlhe ranga 00 - 20.0 Hz).

) weemans Bystaga HV
7 . . . > e SyTithig e HAY

OD ! ! friequency (HA 1:IJ
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
4.00 4.00 80
20.00 16.00 160
67.00 47.00 280
inf, inf. 430

Vs({0.0-30.0)=162m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 18.97 £ 2.11 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/L, 19.97 > 0.50 Ok

ne(fo) > 200 23962.5 > 200 sl
oalf) < 2 for 0.5f; < f < 2f, if f; > 0.5Hz Exceeded 0 out of 960 times O
oalf) < 3 for 0.5f;, < f < 2f, if f; <0.5Hz

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

Exists f in [fof4, fo] | Aundf ) < Ap i 2 8.0 Hz O
Exists f' in [fy, 4f] | Aun{f Y < Ao/ 2 35.906 Hz OK
Ag>2 250>2 0
focak[Ann(f) £ oalf)] = fox 5% [0.05226] < 0.0 NO
ot < &{fy) 1.04364 < 0.99844 NO
aalfo) < 6(fa) 0.0587 < 1.58 Ok
Ly window [ength
Ny number of windows used in the analysis
Ne = Ly By fo number of significant cycles
f current frequency
fa H/V peak frequency
o standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition or < g(f5)
Ag H/V peak amplitude at frequency fp
AnpdT) H/V curve amplitude at frequency f
f- frequency between fo/4 and f; for which Aga(f ) < Ag/2
£ frequency between f, and 4f, for which Aun(f 7} < Ag/2
oa(f) standard deviation of Aun(f), oalf) is the factor by which the mean Agn(f) curve should
he multiplied or divided
Ologhnv() standard deviation of log Aw(f) curve
B{fo) threshold value for the stability condition oa(f) < 6(fg)

Threshold values for o; and oa{fo)

Freg.range [Hz] <0.2 0.2-05 0.56-1.0 1.0-2.0 >2.0
B{fy) for aalfa) 3.0 2.5 2.0 1.78 1.58
Log 6{fy) for oiqnn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —-n. 8

Channel labels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h16'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20 s

Smaoothing window: Triangular window

Smocthing; 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HA 2t 5553 £ 1.06 Hz (inthe ranga 0.0 - 64.0 Hz}
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EXPERIMENTAL VS, SYNTHETIC H/V

Max HY 2t 5653 £ 105 Hz {in the range 0.0 - 64.0 Hz).

s ArRlage AT
Eynthetic BY

AlH

00,1 1 Haguaney ) 10
Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
0.23 0.23 50
1.03 0.80 123
1.63 0.50 175
2.563 1.00 189
7.53 5.00 230
11.53 4,00 180
27.53 16.00 220
4553 18.00 370
57.53 12.00 400
99.53 42.00 440
inf. inf. 630

Vs(0.0-30.0)=210m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grillia manual before
interpreting the following tables.]

Max. H/V at 56.53 * 1.05 Hz. (in the range 0.0 - 64.0 Hz).

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

fo>10/L, 56.53 > 0.50 OK

n.(fp) > 200 54270.0 > 200 OK
calf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 1144 O
oalf) < 3 for 0.5, < f < 2f; if f; <0.6Hz times

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

Exists f™in [fy/4, fo] | Aunlf '} < Ap/ 2 47.156 Hz OK
Exists f in [fy, 4f5) | Aun(f’) < Ag/ 2 NO
Ay>2 3.66>2 9]¢
fosalAnnff) £ a(D] = fo 2 5% |0.00911] < 0.05 4116
ot < s{fo) 0.51472 < 2.82658 0K
axlfs) < 8{fy) 0.0706 < 1.58 OK
Ly window length
Ny number of windows used in the analysis
Ne = Ly N fo number of significant cycles
f current frequency
fa H/V peak frequency
ot standard deviation of H/V peak frequency
s(fo) threshold value for the stability condition o < g(fp)
Ag H/V peak amplitude at frequency fy
Anndf) H/V curve amplitude at frequency f
f- frequency between f/4 and f, for which Apaff ) < Ay/2
£r frequency between fy and 4f, for which Aun(f ) < Ag/2
aa(f) standard deviation of Ap(f), oalf) is the factor by which the mean A,(f) curve should
be multiplied or divided
Opogrnv( ) standard deviation of log Ann(f) curve
6(fo) threshold value for the stability condition ca{f) < 6(fy)
Threshold values for orand oalfo)
Freq.range [Hz] <0.2 02-05 0.5-1.0 1.0-2.0 >2.0
s{fo) [Hz] 0.25 0.2 f, 0.151, 0.10f, 0.054
§{fo) for oalfo) 3.0 25 2.0 1.78 1.58
Log 8(fo) for owannifo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA -n. 9

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00", Analyzed 77% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HV af 11520 D5 He {n1Fe rangs 00 - 230 He}

AlH

HNV TIME HISTORY DIRECTIONAL HNV

ZH 1 (Bruw)
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EXPERIMENTAL VS. SYNTHETIC HNV

Max. HAV 5t £.99 £ 0.05 Hz. (in the range 0.0 - 200 Hz)

' e Aaerage |
7 ’ ' ’ — Syrthetdic HY

tequenty R
Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
15.50 15.50 135
27.50 12.00 220
35.50 8.00 255
50.50 15.00 260
60.50 10.00 280
inf, inf. 340

Vs(0.0-30.0)=167m/s

{w] yydep pajewnisgy

Vs frfs)

AMH
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[According o the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the foliowing tables.]

Max. H/V at 1.19 = 0.05 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/L, 1.19 > 0.50 O

n(fy) > 200 1002.5 > 200 OR
oalf) < 2 for 0.5f, < f < 2f, if f > 0.5Hz Exceeded 0 out of 58 times i
oalf) < 3 for 0.6f, < f < 2, if f; < 0.5Hz

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

Exists f in [fo/4, fg] | Apgn{f ) < Agf 2 0.594 Hz OR
Exists ' in [fy, 4fg] | Aun(f’) < Ao/ 2 2.344 Hz I
Ag>2 1.76>2 NO
focax[An(f) * calf)] = ot 5% |0.01946] < 0.05 O
o1 < &(fo) 0.02311 < 0.11875 OR
oalfo) < 6(fs) 0.0856 < 1.78 OK
Ly window length
Ny number of windows used in the analysis
Ne = Ly Ny o number of significant cycles
f current frequency
fo H/V peak freauency
o standard deviation of H/V peak frequency
s(fa) threshold value for the stability condition o; < &(fy)
Ag H/N peak amplitude at frequency f,
Annl) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f; for which Apn(f ) < Agf2
f frequency between f, and 4f, for which Aun(f ') < Ay/2
aalf) standard deviation of Aun(f), aa(f) is the factor by which the mean Agy(f} curve should
be multiplied or divided
Giogrn(f) standard deviation of log Apn(f} clurve
8(fo) threshold value for the stability condition ca(f) < 8(fo)
Threshold values for orand oa{fa)
Freq.range [Hz] <02 02-05 0.5-1.0 1.0-2.0 >2.0
e(fg) [Hz] 0.25f, 021, 0.15f, 0.10 fy 0.05%
Log 8(fy) for oiegnnifo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 10

Channel labels: NORTH SOUTH; EAST WEST:; UP DOWN
GPS data not available

Trace length:  0h20'00", Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. KV st 1.0£ D03 Hz {n ke rrgs 00 - 200 Hz)

e
,

-
AFH

HA TIME HISTORY DIRECTIONAL H/V

IH/ (auw)

oty
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TROMINO® Grilla

EXPERIMENTAL VS. SYNTHETIC HV

Maxe HAV at 1.0 £0.03 Bz. fn ke rangs 00 - 200 Hz)

trequency HI

Depth at the bottom of the layer Thickness [m]
[m]
13.00 13.00
34.00 21.00
65.00 31.00
83.00 18.00
inf. inf.

Vs(0.0-30.0)=160m/s

1 200 300

g0

Vs rvs]

[w] yidap parerns3

Vs [m/s]

130
195
270
320
385

AFH



®  Societa di TROMINO® Grilla
1> Geologia
Territoriale
www.geobb.com

[According to the Sesame, 2005 guidelines. Please read carefully the Grilia manual before
interpreting the following tables.]

Max. H/V at 1.0 % 0.03 Hz. (in the range 0.0 - 20.0 Hz).

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

fs>10/L, 1.00 > 0.50 (9158

n.(fo) > 200 1200.0 > 200 OK
oalf) < 2 for 0.5, < f < 2fy if f, > 0.5Hz Exceeded 0 out of 49 times OR
oalf) < 3 for 0.5, < f < 2f; if f; <0.5Hz

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

Exists f in [fo/4, fy] | Apndf ) < Ag/ 2 NO
Exists f* in [f, 4fo] | Aun(fT) < Ag/ 2 1.656 Hz 3
Ag> 2 217> 2 8158
foeak[Aunf) & oa(f)] = fox 5% |0.01618| < 0.05 GK
o < elfy) 0.01618 < 0.1 O
aaffs) < B{fo) 0.1968 < 1,78 OX
L window length
Ny number of windows used in the analysis
Ne = Ly Ny o number of significant cycles
f current frequency
fa H/N peak frequency
S standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition oy < &{fp)
Ag H/V peak amplitude at frequency f,
Aun(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apn(f ) < Agf2
f* frequency between f, and 4f, for which Aup(f '} < Agf2
oalh) standard deviation of Ayn(f), oaff) is the factor by which the mean Apn(f) curve should
be multiplied or divided
Siogrn() standard deviation of log Auadf) curve
B(fo) threshold value for the stability condition ca(f) < 8(fg)

Threshold values for orand oa{fo)

Freq.range [Hz] <0.2 02-05 05-1.0 1.0-2.0 >2.0
e(fo) [Hz] 0.25 f, 0.2 0.15 0.10f, 0.05 f,
8(fo) for oalfe) 3.0 25 2.0 1.78 158
Log B(fo) for oiequifo) 0.48 0.40 0.30 0.25 0.20




RAVENNA - n. 11

Channel labels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h20'00". Analyzed 95% trace {manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

TROMINO" Griila
wwaw.tromino.it

Max. H/V at 1.0 £0.02 Hz. {in the range 0.0 - 20.0 Hz).
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC HV

Max. HA at 1.0 £ 0.02 Hz. (in the range 0.0 - 20.0 Hz).

4 . . . . L
L = Average HY |
x ; —— Syninstic KV |
3 % ! 1 ; : T oy A ‘:
L .. I
2 =~
IR
1 3
: 10
01 ! fraquency [Hz
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.30 0.30 80
1.50 1.20 200
6.50 5.00 120
15.50 8.00 180
23.50 8.00 200
33.50 10.00 230
53.50 20.00 290
73.50 20.00 330
inf. inf. 380

Vs(0.0-30.0)=177m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 1.0 + 0.02 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/1L,, 1.00 > 0.50 OK
ng(fs) > 200 1140.0 > 200 oK
oalf) < 2 for 0.5f, < f < 2f, if fy > 0.5Hz Exceeded 0 out of 49 times OK
oa(f) < 3 for 0.5f; < f < 2, if f, < 0.6Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f In [fo/4, fo] | Aunlf ) < Api 2 NO
Exists ' in [y, 4F,] | Aun(f) < Al 2 2.406 Hz OK
Ag>2 1.94>2 NO
fooak[AundT) * oa(f)] = fo = 5% |0.01057] < 0.05 8134
ot < g{fo) 0.01057 < 0.1 OK
oalfo) < 6(fo) 0.1074 < 1.78 K
Ly window length
Ny number of windows used in the analysis
Ne = Lynyfo number of significant cycles
f current frequency
fa H/V peak frequency
of standard deviation of H/V peak frequency
g(fo) threshold value for the stability condition o5 < &{fg)
Ay HV peak ampilitude at frequency f;
Ag(f) H/V curve amplitude at frequency f
f- frequency between /4 and f; for which Ag(f ) < A2
f* frequency between fy and 4f, for which Ay (f ) < Ay/2
aalf) standard deviation of Aun(f), oalf) is the factar by which the mean Apa/(f} curve should
be multiplied or divided
Ologrnv(F) standard deviation of log Aun(f) curve
0(fo) threshold value for the stability condition c,{f} < 8(fp)
Threshold values for g;and oa(fo)
Freq.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 >2.0
s(fo) [HZ] 0.25 fo 0.2f, 0.15 fo 0.10 fy 0.05 fo
B(fo) for oaffo) 3.0 25 2.0 1.78 1.58
Log 6(fe) for cigannfo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n, 33

Channel labels; NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length;  0h20'00", Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HAY at 0.31 £ 0.08 Hz. {in the range 0.0 - 20.0 Hz)

|-=====;-= Average HV \

a : R S ‘ R
0.1 1 10
freqquency [Hz]

H TIME HISTORY DIRECTIONAL H/V

101

002 4 6 8 101214 16 18 20 [

L me o 1350 1807k
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EXPERIMENTAL VS. SYNTHETIC HV

Max. HAY at 0.31 £0.08 Hz. (in the range 0.0 - 20.0 Hz}.

4 ‘ .
=mmm Ayerage HV |
=== Synthetic HV |

3 Sl oo

2

1

"o | — 1 : — %

' frequency [Hz]
Depth at the hottom of the layer Thickness [m} Vs [m/s]

[m]

0.30 0.30 62
1.30 1.00 130
2.50 1.20 170
3.50 1.00 200
19.50 16.00 240
29.50 10.00 230
47.50 18.00 380
inf. inf. 510

Vs(0.0-30.0)=236m/s
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[According fo the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.31 £ 0.08 Hz. {in the range 0.0 - 20.0 Hz).

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

fo>10/L,, 0.31>050 NO
ne(fo) > 200 375.0 > 200 OK

oalf) < 2 for 0.5f; < f < 2f, if f, > 0.5Hz Exceeded 0 outof 16 times OK

oalf) < 3for 0.6fg < f< 2y if f, <0.5Hz

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

Exists f in [fo/4, fol | Aundf ) < Al 2 0.094 Hz oK
Exists f~ in [fy, 4Fo] [ Aun(f' ) < Ao/ 2 0.5 Hz OK
Ay>2 218>2 OK
foeax[Ann(f) £ oaf{f)] = fox 6% 10.12496| < 0.05 NO
o1 < &ffy) "~ 0.03905 < 0.0625 oK
oalfo) < 6(fp) 01743 <25 OK
L, window length
Ny number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fs H/V peak frequency
O standard deviation of H/V peak frequency
g(fo) threshold value for the stability condition o; < &(fg)
Ag H/V peak amplitude at frequency f;
Ann(f) HN curve amplitude at frequency f
f- frequency between fo/4 and f; for which Aga(f ) < Agf2
f* frequency between f, and 4f, for which Ay(f 7) < Agf2
oalf) standard deviation of Aun(f), oalf) is the factor by which the mean Aun(f) curve should
he multiplied or divided
Giogrv{f) standard deviation of log Aun(f) curve
0(fo) threshold value for the stability condition oa(f) < 6(fo)
Threshold values for orand calfo)
Freq.range [Hz] <02 0.2-05 05-1.0 1.0-2.0 >2.0
&(fo) [Hz] 0.25 1, 0.2 0.16 1, 0.10 1, 0.05 fy
0(fo) for oalfa) 3.0 2.5 2.0 1.78 1.58
Log 8{fy)} for ouenn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA — n, 36

Channel labels; NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20°00". Analyzed 70% trace (manual window selection)
Sampling frequency:. 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

haz HAV 3t 1997 42 15 Hz. (intha ranga 6 0 - 200 Hz)
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EXPERIMENTAL VS, SYNTHETIC H/V

Max. HV 51 1997 215 Hz {in the enga 00 - 200 Hz)

Avztage HY
Eyriheic HY

Q
01
fraquency [Hz}

Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.24 0.24 43
1.44 1.20 105
3.94 2.50 130
6.94 3.00 275
15.44 8.50 130
18.44 3.00 190
31.44 13.00 240
48.44 18.00 360
113.44 64.00 390
inf. inf. 600

Vs(0.0-30.0)=170m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual hefore
interpreting the following tables.]

Max. H/V at 19.97 £ 2.15 Hz. (in the range 0.0 - 20.0 Hz).

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

fa>10/L, 10.97 > 0.50 OK
ng(fy) > 200 16773.8 > 200 OK
oalf) < 2 for 0.5f, < f < 2fy if f, > 0.5Hz Exceeded 0 outof 960 times OK
oa(f) < 3 for 0.5, < f < 2, if f; <0.5Hz
Criteria for a clear HVSR peak
[At least & out of 6 should be fulfilled]
Exists f in [fo/d, fy] | Aundf ) < A/ 2 9.219 Hz OK
Exists f* in [f, 4fo] | Aundf )} < Al 2 NO
Ag>2 3132 OK
foeak[Ann(f) £ calf}] = fot 5% |0.06262| < 0.05 NO
ot < e(fy) 1.05086 < 0.99844 NO
oalfo) < 6(fo) 0.2038 < 1.58 OK
Ly window length
My number of windows used in the analysis
n.=Lynyfy number of significant cycles
f current frequency
fo H/V peak frequency
of standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition oy < &(fg)
Ay H/V peak amplitude at frequency fy
Aund) H/V curve amplitude at frequency f
f- frequency between fo/d and f; for which Aga(f ) < Ag/2
f* frequency between f, and 4f, for which Aun(f 1) < Agf2
calf) standard deviation of Ayn(f), ca(f} is the factor by which the mean Aun(f) curve should
be multiplied or divided
Gogh(F) standard deviation of log Aun(f} curve
8(fo) threshold value for the stahility condition ca(f) < 6(fo)
Threshold values for agrand oalfs)
Freq.range [Hz] <{Q.2 0.2-05 0.5-1.0 1.0-20 > 2.0
e(fy) [Hz] 0.251 0.2 1, 0.16% 0.10 fy 0.05 1,
8(fo) for oa{fo) 3.0 2.5 2.0 1.78 1.58
Log 9(fo) for oiaquadfo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA -n. 16

Start recording; 19/10/10 16:21:55 End recording: 19/10/10 16:41:55
Channel labels; NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00", Analysis performed on the entire frace.
Sampling frequency. 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HV 5{ 022 20.01 Hz (nthe rangz 0.0 - 200 Hz)
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TROMINO® Grilla

EXPERIMENTAL V8. SYNTHETIC H/V

Max. WV a1 0.22 £0.01 Hz (nthe range 00- 20 0 Hz)

s Aver398 HAY
e Symithelic HY

ALH

00 Al 1

frequarcy [Hef
Depth at the bottom of the layer Thickness [m]

[m]

0.40 0.40

2.40 2.00

8.40 6.00
27.40 19.00
70.40 43.00

inf. inf.

Vs(0.0-30.0)=203m/s
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fAccording to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.22 £ 0.01 Hz. {in the range 0.0 - 20.0 Hz).

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

fo>10/Ly 0.22 > 0.50 NO
ng{fo) > 200 262.5 > 200 OK
calf} < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 12 times OK
oa{f) < 3 for 0.5f; < f < 2f, if f, < 0.5Hz
Criteria for a clear HVSR peak
[At least & out of 6 should be fulfilled]
Exists fin [fol4, fo] | Auvlf) < Ayl 2 0.094 Hz OR
Exists f*in [fy, 4f5] | Aun(f*) < Ay /2 0.531 Hz OK
Ap>2 1.86>2 NO
 focalAnn(f) £ oalf)] = fot 5% [0.02662] < 0.05 1
ot < &{fp) 0.00582 < 0.04375 OK
oalfo) < 6{fo) 01166 <2.5 O
Ly window fength
Ny number of windows used in the analysis
Ne = Ly Ny o number of significant cycles
f current frequency
fo HNV peak frequency
G standard deviation of H/V peak frequency
e(fy) threshold value for the stability condition o < &{fp)
Ao H/V peak amplitude at frequency fp
AnpF) H/V curve ampilitude at frequency f
f- frequency hetween fy/4 and f; for which Aglf 7} < Ag/2
f* frequency between f, and 4f, for which Auy(f 7} < Ag/2
oa(f) standard deviation of Aun(f), oalf) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Orogrnvlf) standard deviation of log Auv(f) curve
 8(fo) threshold value for the stability condition ca(f) < 8(fo) J
Threshold values for o;and ca(fy)
Freg.range [Hz] <0.2 02-05 0.5-1.0 1.0-2.0 > 2.0
B(fq) for oalf) 3.0 2.5 2.0 1.78 1.58
Log 6(fo} for oiqun(fa) 0.48 0.40 0.30 0.25 0.20
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F Socie 12 di HVSR33A TROMINO® Grilla

RAVENNA - n. 15

Start recording: 22/06/10 16:53;55 End recording: 22/06/10 17:13:56
Channel labels: NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h20'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size; 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max BV ot 091 £004 Hr (ntharsnge00- 150Hz)

o
AT G 10
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SINGLE COMPONENT SPECTRA

AlH



Damiano
Casella di testo
HVSR33A


" Societa di TROMINO® Grilla

eologia
Territoriale
www.geosh.com

10

10

B
T

™/ (Bu)

Fequenoy e




Societa di TROMINO® Grilla
eologia
Territoriale

www.geo b5 com

EXPERIMENTAL VS, SYNTHETIC HV

Max. HA/ 5t 091 £ 084 Hz (Inthe renge 0.0- 15.0 Hz).

memenmeczen RyATaGE HY
— Swhelt Y

2
1 /,.q_/
Gy 1 fiequency 4 10
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.30 0.30 75
3.00 2.70 1860
13.00 10.00 220
31.00 18.00 200
76.00 45.00 280
inf. inf. 490
Vs(0.0-30.0)=198m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.}

Max. H/V at 0.91 % 0.04 Hz. (in the range 0.0 - 15.0 Hz).

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

fo>10/L,, 0.91>0.50 OK

ne{fg) > 200 1087.5 > 200 OK
aalf) < 2 for 0.5, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 44 times CHE
oaff) < 3 for 0.5f, < f < 2f; if f; <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) < A/ 2 0.25 Hz 0K
Exists ' in [fy, 4fg] | Aun(f ) < Ao/ 2 1.281 Hz 0K
Ag>2 216>2 OK
FrealAry(f) £ oalf] = fo 2 5% [0.02048] < 0.05 oK
oy < &ffo) 0.01856 < 0.13594 OK
aalfe) < Bifo) 0.148<20 OK
L, window length
n number of windows tsed in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
ot standard deviation of HV peak frequency
&(fo) threshold value for the stability condition oy < &(fg)
Ay H/V peak amplitude at frequency fy
Apn) H/V curve amplitude at frequency f
f- frequency between fy/4 and f, for which Agy(f ) < Ay/2
fr frequency between fy and 4f, for which App(f Y < A2
aa(f) standard deviation of Aun{f), oa(f) is the factor by which the mean Agn(f) curve should
be multiplied or divided
Stoghrv(f) standard deviation of log Aun(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fo)

Threshold values for arand oalfo)

Freq.range [Hz] <0.2 0.2-05 0.6-1.0 1.0-2.0 >2.0
s(fo) [Hz) 0.251, 0.2 1, 0.15 1 0.10 1, 0.05 f,
0{fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 6{fy) for oipann(fa) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 19

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  Ch16'00". Analysis performed on the entire frace.
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HAY 513176284 Hz (ntheranga 00- 64 0 Ha).
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EXPERIMENTAL VS. SYNTHETIC HV
Max. Hiv 2t 3178 £ 284 Hz (inihe enge 00 - 64 D Hz)
&
! A | f » : = S
E
5

UD.! 1 10

figquency [HE
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.50 0.50 60
2.50 2.00 140
8.50 6.00 180
26.50 18.00 230
inf. inf. 330

vs(0.0-30.0)=207m/s
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[According fo the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 31.78 * 2.64 Hz. (in the range 0.0 - 64.0 Hz).

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

f;>10/L,, 31.78 > 0.50 OK

ne(fe) > 200 30510.0 > 200 OK
ox(f) < 2 for 0.5f, < f < 2f; if f, > 0.5Hz Exceeded 0 out of 1528 OK
oa(f) < 3 for 0.5f, < f < 2 if fy < 0.5Hz times

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

Exists f in [fo/d4, fo] | Apn{f ) < Agf 2 18.375 Hz OK
Exists f in [fy, 4%] | Aun(f ) < Ag/ 2 41.188 Hz OK
Ag>2 2.48>2 OK
fooaxfAnv(f) £ calfl] = fo £ 5% [0.04092] < 0.05 oK
ot < &{fo) 1.30049 < 1.58906 OK
oalfo) < 6{fo) 0.122 < 1.58 oK
Ly window length
N number of windows used in the analysis
Ne = Ly Ny fy number of significant cycles
f current frequency
fo H/V peak frequency
ot standard deviation of H/V peak frequency
e{fo) threshold value for the stability condition o; < &{fp)
Ag H/V peak amplitude at frequency f,
Apn(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Apn(f ) < Ag/2
f frequency between f, and 4f, for which Aun(f *) < Ag/2
oalf) standard deviation of Aya(f), oa{f} is the factor by which the mean Ay(f) curve should
be multiplied or divided
Giogriv(f) standard deviation of log Aun(f) curve
a(fo) threshold value for the stability condition oa(f) < 6({f)

Threshold values for orand ca(fa)

Freq.range [Hz] <0.2 02-05 05-1.0 1.0-2.0 >2.0
e(fo) [Hz] 0.25 0.2 1 0.15 f, 0.10 o 0.05 f,
8(fo) for oalfo) 3.0 2.5 2.0 1.78 158
Log 0(fg) for oieg(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n, 21

Channel labels;: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20°00™. Analyzed 83% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10% .

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HAV 3t 4592082 Hz {nthe ranga 00- 200 Hy)

' . Arsrage HV
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EXPERIMENTAL VS. SYNTHETIC H/V
ax HV at 4593002 Hz (inthe ranga 0.0- 200 Hz}
8

ALH

1)
41

Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.22 0.22 52
8.62 8.40 130
12.62 4.00 350
32.62 20.00 210
147.62 115.00 290
inf, inf. 460

Vs(0.0-30.0)=185m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 4.59 + 0.82 Hz. (in the range 0.0 - 20.0 Hz}.

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

fo>10/L,, 4.59 > 0.50 OK

ne(fg) > 200 4593.8 > 200 OK
calf) < 2 for 0.56f, < f < 21, if fy > 0.5Hz Exceeded 0 out of 222 times OK
oalf) < 3 for 0.6f, < f < 2§, if fy < 0.5Hz

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

Exists f in [fuld, fo] | Aunl(f) < A/ 2 2563 Hz 0K
Exists £ in [fo, 4fo] | Aun(f ) < A/ 2 5.969 Hz OK
Ag>2 125> 2 NO
fooax[Aunlf) £ oalf)] = fo £ 5% [0.08754] < 0.05 NO
o < s(fy) 0.40213 < 0.22069 NO
calfe) < 6(f;) 0.0389 < 1.58 OK
Ly window length
Ny number of windows used in the analysis
Me = Ly Ny fo 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 of < &{fy)
Ag H/V peak amplitude at frequency fy
Aun(D H/V curve amplitude at frequency f
f- frequency between fi/4 and f; for which App(f ) < Agf2
f frequency between f, and 4f, for which Auy(f ) < Agf2
oalf) standard deviaticn of Aun{f), oa(f) is the factor by which the mean Ayn{f) curve should
be multiplied or divided
Glogrv() standard deviation of log Aun(f) curve
0(fo) threshold value for the stability condition alf) < 6(fo)

Threshold values for oyand oa{fo)

Freg.range [Hz] <0.2 02-05 0.56-1.0 1.0-2.0 >2.0
e{fo) [Hz] 0.251% 021 0.15 f 0.10 % 0.05fy
B(fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 8(fo) for oeun{fs) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 20

Channel Iabels: NORTH SCUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  Oh16'0Q0", Analyzed 75% trace {manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoocthing window. Triangular window

Smoothing: 5%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HAY st 2252 1.83 He {inthe ranga D0 - E4.0 Hz)

:
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EXPERIMENTAL VS. SYNTHETIC HV

tax HAV 3t 2256183 Hx (ntie ranga 00 -840 Hz).

- Arprage HV

Tiheds By

AfH

¢
A
¢ frequancy [Ha

Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.45 0.45 75
0.95 0.50 125
3.95 3.00 145

11.85 8.00 130

21.95 10.00 255

36.95 15.00 260
inf. inf, 310

Vs(2.0-32.0)=196m/s
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[According to the Sesame, 20058 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 2,25 + 1.83 Hz. {in the range 0.0 - 64.0 Hz).

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

fo>10/L,, 2.25>0.50 OK

n{fo} > 200 1620.0 > 200 OK
oalf) < 2 for 0.5, < f < 2f, if f, > 0.6Hz Exceeded 0 out of 109 times OK
calf) < 3 for 0.5f, < f < 2f, if f, < 0.5Hz

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

Exists f in [fy/4, f5] | Auv(f) <A/ 2 1.156 Hz OK
Exists f* in [fo, 4fs] | Aun(F) < Agl 2 3.406 Hz OK
Ag>2 206>2 OK
foearl Ann(f) 2 oa(f)] = fo 5% |0.39422} < 0.05 NO
o; < g{fy) 0.887 < 0.1125 NO
oalfy) < 6{f) 0.2135 < 1.58 OK
L window length
Ny number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo HN peak frequency
of standard deviation of H/V peak frequency
g(fo) threshold value for the stability condition o5 < e{fp)
Ag H/N peak amplitude at frequency fp
Ann(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Aypd{f ) < A2
fr frequency between fy and 4f, for which Agn(f *) < Ag/2
aalf) standard deviation of Aun{f), oa(f) is the factor by which the mean Agn/(f} curve should
be multiplied or divided
Grogrnv(F) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition a(f) < 6(fy)
Threshold values for oyand oa(fa)
Freg.range [Hz] <0.2 02-056 0.5-1.0 1.0-2.0 >2.0
&(fo) [Hz] 0.25f, 021 0.15 f, 0.10f, 0.051%,
0(fo) for oa(fo) 3.0 2.5 2.0 1.78 1.58
Log 8(fo) for ojegunifo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 34

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length;  Ch20°00". Analyzed 88% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Mzx HAV at 29044895 Hz (inthe range 00+ 64 0 Hz}

Arztage BY

i1}
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EXPERIMENTAL VS. SYNTHETIC H/V

Max HV 3t 230+ 4 05 Hz {intherange G0 -E40 Hy)

Argtage HY
Tiheds HY

UD ! 1 frequarncy M 19
Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m}

0.30 0.30 45
1.70 1.40 80
4.60 2.90 140
8.10 3.50 120

20.10 12.00 205

29.10 9.00 230
inf. inf. 300

Vs(0.0-30.0)=172m/s



=T Societadi

Territoriale

www.qgeobs.com

TROMINO® Grilla

40

-15

-20

25

-30

i

200

308

Vs [mfs]

[w] yidap pajewnsg




" Societa di TROMINO® Grilla
% Geologia
Territoriale

www.qgeobb.com

[According to the Sesame, 2006 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 29.0 + 4.05 Hz. (in the range 0.0 - 64.0 Hz).

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

fo>10/L, 29.00 > 0.50 OK

ne(fo) > 200 30740.0 > 200 OK
oalf) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 outof 1393 OK
oa{f) < 3 for 0.5f, <f < 2f, if f; < 0.5Hz times

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

Exists f in [fo/4, fo] | Aun(f )Y < Ap /2 25.469 Hz OK
Exists f* in [fy, 4f)] | Aunlf ) < Ao/ 2 49.531 Hz 0K
Ag>2 483>2 0K
foeak[An(f) £ Oa(f)] = fo £ 5% 0.06886| < 0.05 NO
ar < g(fy) 1.99686 < 1.45 NO
aalfy) < B(fg) 0.4047 < 1.58 OK
Ly window length
Ny number of windows used in the analysis
Ne = Ly nyfo number of significant cycles
f current frequency
fa H/V peak frequency
oy standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition o < g(fo)
Ag H/V peak amplitude at frequency fo
Anv(D H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Aga{f 7} < Ag/2
f* frequency between f, and 4f; for which Aqu(f *) < Ag/2
oalf) standard deviation of Aun(f), oalf) is the factor by which the mean Aundf) curve should
he multiplied or divided
Srogrinv(f) standard deviation of log Ayn(f) curve
o(fo) threshold value for the stability condition ca(f)} < 9(f;)

Threshold values for o;and oaffe)

Freq.range [Hz] <0.2 02-0.5 0.5-1.0 1.0-2.0 >2.0
s(fo) [Hz] 0.25 f, 021 0.15f, 0.10 f, 0.05 f;
B{fo) for oalfa) 3.0 2.5 2.0 1.78 1.58
Log 6{fy) for oienn(fa) 0.48 0.40 0.30 0.25 0.20
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RAVENNA -n. 18

Channel labels: NORTH SOUTH, EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analyzed 92% trace {(manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smoeothing window: Triangular window

Smoothing: 5%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

hsx HAV 21075 £003 Hz (nthe ranga 00- 200 Hy)

! B

AfH

]
1 1 10
¢ frequency Hzl
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EXPERIMENTAL VS. SYNTHETIC H/V

Mzr RAY st 075£003 Hz (in the range 0.0+ 230 Hz)

Avarage HY

7 . o : o o T C Syrthasic W |

ATH

WWM

frequericy Hz

Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.30 0.30 80
3.30 3.00 155
18.30 16.00 180
31.30 12.00 270
inf. inf. 305

Vs(0.0-30.0)=198m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables }

Max. H/V at 0.75 £ 0.03 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[All 3 shouid be fulfifled]

fo>107L, 0.75 > 0.50 OK

ne(fy) > 200 825.0 > 200 OK
oalf) < 2 for 0.5f, < f < 2, if f, > 0.5Hz Exceeded 0 out of 37 times oK
oalf) < 3 for 0.5f, < f < 2y if f; < 0.5Hz

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

Exists " in [fo/4, fo] | Anv(f} < Agl 2 NO
Exists f*in [f,, 4fo] | Aun(f’) < Apl 2 1.406 Hz oK
Ay>2 1.93>2 NO
Foear[Ann(f) * oal(D)] = fo x 5% |0.02299] < 0.05 OK
ot < s(fo) 0.01724 <0.1125 OK
oalfs) < B{f;) 0.1696 < 2.0 OK
Ly window length
My number of windows used in the analysis
n. = Lynyfy number of significant cycles
f current frequency
fo HA peak frequency
ot standard deviation of H/V peak frequency
g(fy) threshold value for the stability condition oy < &{fp)
Ag HN peak amplitude at frequency fy
Apn(D H/V curve amplitude at frequency f
f- frequency between fo/4 and f; for which Aun(f ) < Agf2
fr frequency between fy and 4f, for which Aun(f *) < Agf2
oa(f) standard deviation of Ag(f), calf) is the factor by which the mean Aun(f} curve should
be muitiplied or divided
Ologn(f} standard deviation of log Aun{f) curve
8(fo) threshold value for the stability condition ca(f) < 6(fy)

Threshold values for orand oa(fo)

Freqg.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 =20
g(fo) [Hz] 0.25 1, 0.2 f, 0.15 o 0.10 fy 0.051,

B{fq} for oalfo) 3.0 2.5 2.0 1.78 1.58

Log 6{fy) for cegun(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 23

Channel! labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h09'48". Analyzed 86% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smeoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HY 3 1963 £ 087 Hr (inthe ranga D0 . 20 0 Hz)

Avztage HY

-~
AFH

q
0.1 1 10
frequancy HE

H/V TIME HISTORY DIRECTIONAL H/NV

1!

Hz

10°
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EXPERIMENTAL VS. SYNTHETIC H/iV

Max, HV 3t 18891087 Hz (nlhe rsnge D.0- 200 Hz)

Arztaga HV
Tiheds HY

0
0.4 1 10
frequercy [Hej

AdH

Depth at the bottom of the layer Thickness [m] Vs [mi/s]

[m]

0.55 0.55 52
2.55 2.00 115
4.55 2.00 145

19,55 156.00 185

39.55 20.00 260
inf. inf. 300

Vs(0,0-30.0)=184m/s
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IAccording to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

( Max. H/V at 19.69 * 0.87 Hz. (in the range 0.0 - 20.0 Hz).
B
Criteria for a reliable HVSR curve
[AH 3 should be fulfilled]
fo>10/Ly, 19.69 > 0.50 OK
n{fy) > 200 9843.8 > 200 OK
oaff) < 2 for 0.5f, < f < 2f, if f; > 0.5Hz Exceeded 0 out of 946 times 0K
oalf) < 3 for 0.5f, < f < 2f, if f, < 0.5Hz
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f~ iﬂfd4, foU AHN(f ') <Ayl 2 NO
Exists f*in [f,, 4fo] | Aun(f’) < Agl 2 41.813 Hz 0K
Ag>2 1.87>2 NO
foealAundf) X oalf)] = fo £ 5% |0.02105} < 0.05 OK
or < &{fo) 0.41434 < 0.98438 0K
oalfo) < 6{fo) 0.08685 < 1.58 OK
Ly window length
My number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fa H/V peak frequency
O standard deviation of H/V peak frequency
&(fo) threshold vaiue for the stability condition or < &{fo)
Ay H/ peak amplitude at freguency fy
Aun(h) H/V curve amplitude at frequency f
f- frequency between /4 and f, for which Aga{f7) < Ag/2
£ frequency between fy and 4f, for which Ay (f ') < Agf2
calf) standard deviation of Aun(f), oa(f) is the factor by which the mean Apn(f) curve should
be multiplied or divided
Ologrn{f} standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition oa(f) < 8(fo)
Threshold values for o;and aa(fo) ]
Freq.range [Hz] <0.2 02-05 0.5-1.0 1.0-2.0 >2.0
S(fg) [HZ] 025 fg 0.2 f() 015 fo 0‘10 fo 005 fo
B(fg) for oalfy) 3.0 25 2.0 1.78 1.68
Log 6(fy) for oweundfo) 0.48 0.40 0.30 0.25 0.20
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www.tromino.it

RAVENNA —n. 23

GPS data not available

Trace length;  0h20'00", Analyzed 85% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. HY3R at 41,47 £ 0,33 Hz. {in the ranga 00 - G4 0 Hz).
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS, SYNTHETIC H/V

Max. HYSR at 41 47 £ 0,33 Hz. (in the range 0,0 - B4 0 Hz).

a ‘ ; T
7 momn AyETAge HV
=== _Synthetic HY |.
6 S
5
4
3
2
1
0 ‘ Do : , : , o o
0.1 ‘ 1 10
frequency [Hz]
Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
1.50 1.50 85
7.00 5.50 110
17.00 10.00 180
27.00 10.00 230
39.00 12.00 260
77.00 38.00 270
197.00 120.00 440
inf. inf. 590

Vs5(0.0-30.0}=163m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before

interpreting the following tables ]

Max. HVSR at 41,47 % 0,33 Hz. (in the range 0,0 - 64,0 Hz).

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

fo>10/L,, 41.47 > 0.50 OK
ne(fs) > 200 42298.1 > 200 OK
oalf) < 2 for 0.5, < f < 2f, if f, > 0.5Hz Exceeded 0 outof 1386 0K
oalf) < 3 for 0.5f, <f < 2f; if f, < 0.5Hz times
Criteria for a clear HVSR peak
[At least 5 out of 6 should be fulfilled]
Exists f™in [fo/4, fo] | Aundf ) < Agl 2 37.031 Hz oK
Exists f* in [f,, 4f] | Aun(f7) < A/ 2 50.25 Hz OK
Ag>2 5862 oK
Fpear[An(f) £ oN]] = fo £ 5% [0.00394] < 0.05 oK
ot < slfo) 0.18319 < 2.07344 OK
calfo) < 6(fg) 0.6008 < 1.58 OK
Lu window length
Ny number of windows used in the analysis
Ne =Ly Ny fo number of significant cycles
f current frequency
fo HNV peak frequency
oy standard deviation of H/V peak frequency
elfo) threshold value for the stability condition o; < &(fo)
Ao H/ peak amplitude at frequency fp
Anndh H/V curve amplitude at frequency f
f- frequency hetween f/4 and f, for which Aun(f ) < Ay/2
f frequency between fy and 4f, for which Apy(f *) < Ay/2
aaif) standard deviation of Ay (f), oa(f) is the factor by which the mean Agn(f) curve should
be multiplied or divided
Grogrin(f) standard deviation of log Aun(f) curve
B(fo) threshold value for the stability condition ca{f) < 8{fo)
Threshold values for o;and ca(fg)
Freq.range [Hz] <02 0.2-05 0.5-1.0 1.0-2.0 >2.0
e{fo) [Hz] 0.251, 0.2 1, 0,15 f, 0,10 f, 0.05 fy
O(fo) for aalfo) 3.0 2.5 2.0 1.78 1.58
Log 0{fy) for oiwqnn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 25

Channel labels; NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length:  0h20°00". Analyzed 80% trace (manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Man HV at 1.442003 Hz (1 the rangs 0.0- 200 Hz)
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DIRECTIONAL H/V
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EXPERIMENTAL VS. SYNTHETIC H/V
Max HAY 511,44 2003 Hz (ntha ranga 00 - 200 He)
4 //‘\EE
2 : ER : /
Gm 1 R ' 10
Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.18 0.18 42
0.68 0.50 105
2.68 2.00 140
5.68 3.00 160
16.68 11.00 130
31.68 15.00 220
inf. inf. 290

Vs(0.0-30.0)=160m/s
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T T

[

[w] y3dop perewinsy

Vs [m/s]
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 1.44 £ 0.03 Hz. {in the range 0.0 - 20.0 Hz).

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

fo>10/L,, 1.44 > 0.50 OK

n{fy) > 200 1552.5 > 200 OK
oalf) < 2 for 0.5f, < f < 2f; if f, > 0.5Hz Exceeded 0 out of 70 times OK
oa(f) < 3 for 0.5f; < f < 2f; if f, < 0.5Hz

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

Exists f in [fo/d, fo] | Aunlf) < Agl 2 0.906 Hz OK
Exists f* in [f, 4%] | Aun{f’) < Ao/ 2 2.166 Hz OK
Ag>2 207>2 OK
fosax[Anun(f) £ oalf)] = fo + 5% |0.01185| < 0.05 OK
ot < g(fy) 0.01675 < 0.14375 OK
oa(fs) < 0(fo) 0.1203 < 1.78 OK
Ly window length
Ny number of windows used in the analysis
Ne = Ly Nw o number of significant cycles
f current frequency
fo H/V peak frequency
of standard deviation of H/V peak frequency
e(fo) threshold value for the stability condition oy < &{f;)
Ay HN peak amplitude at frequency fy
Ann(h H/V curve amplitude at frequency f
f~ frequency between fu/4 and f, for which Apa(f7) < Ag/2
it frequency between f, and 4f, for which Aun(f ) < Agf2
oalf) standard deviation of Aun(f), oa(f) is the factor by which the mean Aun(f) curve should
be multiplied or divided
Crogrn(f) standard deviation of log Ann(f) curve
6(fo) threshold value for the stability condition o,(f) < 8(fg)
Threshold values for o;and oalfo)
Freq.range [Hz] <0.2 02-05 05-1.0 1.0-2.0 >20
{:‘,(fo) [HZ] 0.25 fo 0.2 fg 0.15 fg 0.10 fg 0.05 fg
0(fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 0(fg) for cieann(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 24

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
(GPS data not available

Trace length:  0h20°00", Analyzed 82% trace (manuatl window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoething window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Wax. HW sl 683 £ 06 Hz [nikerarga (0. 200 Hz)

HAuerage HY

-
ALH

|

OEH 1 1

HAV TIME HISTORY DIRECTIONAL HV
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min
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC H/V

ttax, HAY ct EBB8 406 Hz (intharange 00- 200 Ha}

Argrage HY
—— yriheir HY

AlH

a
04

fraquency Ha
Depth at the bottom of the layer Thickness [m] Vs [mis]
[m]
0.23 0.23 50
3.23 3.00 18
10.23 7.00 220
2223 12.00 230
28.23 6.00 200
46,23 18.00 220
inf. inf. 360

Vs(0.0-30.0)=197m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual hefore
interpreting the following tables.]

Max. H/V at 6.88 £ 0.6 Hz. (in the range 0.0 - 20.0 Hz).

Criteria for a reliable HVSR curve
[AlF 3 shouid be fulfilied]

fo>107Ly, 6.88 > 0.50 OK

n.{fe) > 200 6737.5 > 200 OK
o,(f) < 2 for 0.5f; < f < 2fy if f, > 0.5Hz Exceeded 0 outof 331 times OK
oalf) < 3 for 0.5f <f < 2§, if f; < 0.5Hz

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

Exists f in [fo/d, )] | Aun{f) < Aol 2 4.969 Hz OK
Exists f* in [fy, 4f] | Aun(f) <Al 2 NO
Ap>2 1.66 > 2 NO
foeax[Aun(f) £ oalf)] = o 5% |0.04274] < 0.05 OK
or < &(fy) 0.28383 < 0.34375 OK
oalfe) < 8(fy) 0.0469 < 1.58 OK
L window length
Ny number of windows used in the analysis
Ne = Ly Ny fo number of significant cycles
f current frequency
fo H/V peak frequency
e standard deviation of H/V peak frequency
&{fy) threshold value for the stability condition o; < &{fy)
Ag H/V peak amplitude at frequency fy
Aupdf) H/V curve amplitude at frequency f
i frequency between /4 and f, for which Ap(f ) < Agf2
f* frequency between f, and 4f, for which App(f *) < Agf2
aalh standard deviation of Ay(f), oa(f) is the factor by which the mean Agn/(f) curve should
be multiplied or divided
Giogriv(f) standard deviation of log Aun(f) curve
0(fo) threshold value for the stability condition oa(f) < 0(fp)
Threshold values for orand oalfo)
Freq.range [Hz] <02 02-05 0.56-1.0 1.0-2.0 >2.0
s(fo) [Hz] 0.256 1, 0.2 f 0.15 1, 0.10 fg 0.05f,
6(fo) for aa{fa) 3.0 25 2.0 1.78 1.58
Log 6{fy) for cisqrnvifo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 13

Channel labels: NORTH SOQUTH;, EAST WEST; UP DOWN
GPS data not available

Trace length:  Oh16'00". Analyzed 77% trace {manual window selection)
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window; Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HV st 2288 £ 276 Hz (in the rangs 0.0 - 64.0 Hx)

e . - "
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EXPERIMENTAL VS. SYNTHETIC HV

Max. HV 5t 289 276 Hz frthe rsngs 00 - B4.G Hx)

[y YT
7 . : —— SyrtedeHN |

o .
0.1 1 tequency 1 10

Depth at the bottom of the layer Thickness [m] Vs [m/s]
[m]
0.47 0.47 80
0.77 0.30 120
1.57 0.80 145
2.07 0.50 150
4.07 2.00 180
8.07 4.00 210
10.07 2.00 220
17.07 7.00 180
32.07 15.00 250
102.07 70.00 360
inf. inf. 570

Vs{0.0-30.0)=202m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max, H/V at 29.69 + 2.76 Hz. {in the range 0.0 - 64.0 Hz).

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

f,>10/1L, 29.69 > 0.50 OK

ng(fp) > 200 21968.8 > 200 OK
calf) < 2 for 0.5f, < < 2f, if f, > 0.5Hz Exceeded O out of 1426 0K
oaff) < 3 for 0.5f, < f < 2, if f; <0.5Hz times

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

Exists f in [fo/4, ] | Aundf ) < Agl 2 15.375 Hz G
Exists ' in [f,, 4% | Aun(f’) < Ag/ 2 45,594 Hz OK
Ag> 2 4.01>2 QK
fooarfAunlf) £ oalf)] = fo 2 5% |0.04516| < 0.05 OK
or < &lfo) 1.34074 < 1.48438 O
oalfo) < 8(fy) 0.2003 < 1.58 OK
Ly window length
Ny, number of windows used in the analysis
n. = Lynyfo number of significant cycles
f current frequency
fy H/V peak frequency
Ot standard deviation of HMV peak frequency
e{fo) threshold value for the stability condition oy < &{fg)
Ay H/V peak amplitude at frequency f,
Avnd) H/V curve amplitude at frequency f
f~ frequency between fy/4 and f; for which A (f 7} < Apf2
fr frequency between fy and 4f, for which Aun(f ) < Ag/2
oalf) standard deviation of Ayn(f), oalf) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Giogrv(f) standard deviation of log Ay{f) curve
0(fo) threshold value for the stability condition oa(f) < 6(fs)

Threshold values for orand oa(fs)

Freq.range [Hz] <0.2 0.2-05 0.5-10 1.0-2.0 =20
e(fo) [Hz] 0.251 021 0151 0.10 1% 0.05f,

O(fa) for oalfe) 3.0 2.5 2.0 1.78 1.58
Log 8{fo) for oiegrn(fo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA - n. 35

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length:  0h20'00". Analysis performed on the entire trace.
Sampling frequency: 128 Hz

Window size: 20 s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HV st 019 £0 14 Hz {inthe range 00 -200 Hz)
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Q
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SINGLE COMPONENT SPECTRA
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EXPERIMENTAL VS. SYNTHETIC H/V
Max HWV 2tD.19+0 $4 Hz (inthe rangz G0 - 200 Hz)
8
B HAvarage HY
7 : : : Co : ———  SyrtheTtHV

AIH

| FEEe AN

GDT ! frequrensy fHe} 18
Depth at the bottom of the layer Thickness [m] Vs Im/s]
{m]
0.40 0.40 55
1.70 1.30 100
6.70 5.00 160
10.70 4.00 190
20.70 10.00 155
41.70 21.00 250
69.70 28.00 325
101.70 32.00 350
inf. inf. 400

Vs(0.0-30.0)=172m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual hefore
interpreting the following tables.)

Max. H/V at 0.19 % 0.14 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/L, 0.19 > 0.50 NO
n.{fy) > 200 225.0 > 200 QK

oa(f) < 2 for 0.5f, < f < 2f, if fy > 0.5Hz Exceeded 0 outof 10 times OK

oalf) < 3 for 0.5f, <F < 26, if y <0.5Hz

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

Exists f in [fo/4, 3] | Aun({f ) < Agf 2 0.094 Hz OK
Exists f' in [fo, 4%5] | Aun(f ) < Ag/ 2 NO
Ag>2 1.83>2 NO
foeak[Anndf) £ oalf)] = fox 5% |0.38701] < 0.05 NO
o; < &{fo) 0.06882 < 0.04688 NO
calfo} < 8{f;) 0.142 < 3.0 OK
Ly, window length
My number of windows used in the analysis
Ne=Lynwfy number of significant cycles
f current frequency
fo H/N peak frequency
oy standard deviation of HV peak frequency
s{fa) threshold value for the stability condition oy < g{fg)
Ay H/ peak amplitude at frequency fy
Apn(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Aga{f 7} < Agf2
f* frequency between f, and 4f, for which Aga(f *) < Ag/2
oalf) standard deviation of AyafF), ca{f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Sogrn(f) standard deviation of log Aun(f) curve
6(fo) threshold value for the stahility condition ca(f) < 8(fo)
Threshold values for orand oalfo)
Freq.range [Hz] < 0.2 0.2-05 0.5-1.0 1.0-2.0 >2.0
s(fo) [HZ] 0.251; 0.21 0.151% 0.10 1, 0.05fy
B(fy) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 8(fy) for oegundfo) 0.48 0.40 0.30 0.25 0.20
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RAVENNA —n. 12

Start recording: 23/09/10 16:06: 14 End recording: 23/09/10 16:26:15
Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length;  Oh20'00". Analyzed 73% trace {manual window selection)
Sampling frequency: 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Mzx. HAY 51084 £0.83 Hz (in tha renge D00 - 20.9 Ha).

-
AH

o . . . .
0.1 1 hequency b4l 10
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EXPERIMENTAL VS. SYNTHETIC HV

Max HA 3t 0.84 £063 Hz. (In the range 0.0+ 20.0 Hz).

' s AyBtage HY
! : : i —— SwhaRHY

AlH

00'1 ! Frequency H 1
Depth at the bottom of the layer Thickness [m] Vs [m/s]

[m]

0.30 0.30 70
2.30 2.00 130
5.30 3.00 190

10.30 5.00 240

28.30 18.00 185

93.30 65.00 340
inf. inf. 520

Vs(0.0-30.0)=189m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.84 £ 0.88 Hz. (in the range 0.0 - 20.0 Hz).

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

fo>10/L, 0.84 > 0.50 O

n.{fo) > 200 742.5> 200 OK
oa(f) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 42 times (914
oalf) <3 for 0.5f; < F < 2, if f3 < 0.5Hz

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

Exists f in [fo/d, fo] | Aunl{f Y < Ag/l 2 NO
Exists f* in [fy, 4f] | Aun(f’) < Apl 2 1.5 Hz oK
Ag>2 192>2 NO
foeat[Anv(f) + calf}] = fot 5% 0.50047| < 0.05 NO
o; < &{fy) 0.42987 < 0.12656 NO
oaffo) < 6(f,) 0.1784 < 2.0 O
Ly window length
My number of windows used in the analysis
ne = Ly Ny fy number of significant cycles
f current frequency
fa H/V peak frequency
o standard deviation of HN peak frequency
&(fo) threshold value for the stability condition o < g(f)
Ay H/V peak amplitude at frequency fy
Appr(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which Ay ) < Ag/2
£t frequency between fy and 4f, for which Aup(f ') < Ag/2
on(f) standard deviation of Aun(f), oa(f) is the factor by which the mean A (f) curve should
be muttiplied or divided
Siogrnv(f) standard deviation of log Apa(f) curve
8(fo) threshold value for the stability condition ca(f) < 6(f;)
Threshold values for oyand oa(fo)
Freq.range [Hz] <0.2 0.2-05 0.5-1.0 1.0-2.0 >2.0
&(fy) [H2] 0.25 0.2 f 0.15f, 010 f 0.05f,
O(fo) for aalfo) 3.0 2.5 2.0 1.78 1.58
Log 8{fo) for owenn(fo) 0.48 0.40 0.30 0.25 .20
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RAVENNA —n. 17

Channel labels; NORTH SOUTH; EAST WEST: UP DOWN
GPS data not available

Trace length;  0h20'00". Analyzed 85% trace (manual window selection)
Sampling frequency; 128 Hz

Window size: 20s

Smoothing window: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max HAY 51025 £0.02 Hr {nthe ranga 00 - 200 Hi).
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TROMINO® Grilla

EXPERIMENTAL VS. SYNTHETIC HV

Maxr. KAV 51025 £ 0.02 Hz (inthe range 0.0- 2.0 Kz)

e ——,

e Ryerags HY
— Symdhielc HiY

AiH

———————

Depth at the hottom of the layer
[m]
0.25
10.25
24.25
69.25
inf,

frequency He

Thickness [m] Vs [m/s]
0.25 70
10.00 163
14.00 150
45.00 220
inf. 250

Vs(0.0-30.0)=163m/s
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[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before
interpreting the following tables.]

Max. H/V at 0.25 * 0.02 Hz. (in the range 0.0 - 20.0 Hz).

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

f,> 10/ Ly, 0.25 > 0.50 NO
ne{fo) > 200 255.0 > 200 OK

oalf) < 2 for 0.5f, <f< 2f, If f,> 0.5Hz | Exceeded O outof 13 times oK

oalf) < 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 f™in [fo/4, fo] | Ann(f} < Ap/ 2 0.094 Hz 0K
Exists f~ in [f,, 4f)] | Aun(f ) < Ap/ 2 0.469 Hz OK
Ay>2 0.92>2 NO
foeafAnnv(f) 2 oaff)] = o £ 5% |0.03279} < 0.05 O
or<slf) 0.0082 < 0.05 0%
oalfs) < 6(fg) 0.0854 <2.5 OK
Ly window length
Ny number of windows used in the analysis
Ne = Ly Nyt number of significant cycles
f current frequency
fq H/N peak frequency
Gt standard deviation of H/V peak frequency
s(fo) threshold value for the stability condition o; < g(fo)
Ag H/V peak amplitude at frequency fp
Anpn(f) H/V curve amplitude at frequency f
f- frequency between fo/4 and f, for which App(f ) < Agf2
£+ frequency between f; and 4f, for which Auadf ) < Ag/2
aalf) standard deviation of Ayn(f), oa(f} is the factor by which the mean Auq(f) curve should
be multiplied or divided
Siogrv() standard deviation of log Apy(f) curve
8(fo) threshold value for the stability condition oa(f) < 8(fy)

Threshold values for crand oa(fo)

Freq.range [Hz] <0.2 0.2-05 0656-10 1.0-2.0 >2.0
£(fa) {H2] 0251, 021, 0.15 1, 0.10 1, 0.05 f,
B{fo) for oalfo) 3.0 2.5 2.0 1.78 1.58
Log 8(fg) for olarn(fn) 0.48 0.40 0.30 0.25 0.20






