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Tavola 4 - Sezione 83 RER
 Novello 
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Tavola 5 - Sezione 84 RER

Novello 
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Tavola 9 - Sezioni stratigrafiche

Sezione B - B' 

Materiale di riporto antropico / terreno vegetale a matrice argillosa

Argille ed argille limose / limi argillosi - limi argillo-sabbiosi
Sabbie limose / limi sabbiosi

Sabbie limose / limi sabbiosi
Ghiaie e ghiaie sabbiose
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Legenda

Scala orizzontale 1:800 - Scala verticale 1:400 (x 2)



R

A
A1

B

C

R

A

A1

B
C

Sezione C - C' 

Sezione D - D' 

Tavola 10 - Sezioni stratigrafiche

Materiale di riporto antropico / terreno vegetale a matrice argillosa

Argille ed argille limose / limi argillosi - limi argillo-sabbiosi
Sabbie limose / limi sabbiosi

Sabbie limose / limi sabbiosi
Ghiaie e ghiaie sabbiose
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Legenda

Scala orizzontale 1:800 - Scala verticale 1:400 (x 2)



 Relazione Geologico-Tecnica    Comparto Novello 

Allegato B

PROVE PENETROMETRICHE STATICHE (CPT): 

- Valori e diagrammi resistenza; 

- Valutazioni litologiche; 

- Parametri geotecnici. 

































Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

LEGENDA VALORI DI RESISTENZA

Strumento utilizzato:

PENETROMETRO STATICO OLANDESE  tipo GOUDA (tipo meccanico).

Caratteristiche:

- punta conica meccanica  Ø 35.7 mm,  angolo di apertura �= 60 ° -( area punta Ap = 10 cm²)

- manicotto laterale di attrito tipo  'Begemann'    ( Ø 35.7 mm - h 133 mm - sup. lat. Am. = 150 cm²)

- velocità di avanzamento costante V =  2 cm / sec   ( � 0,5 cm / sec )

- spinta max nominale dello strumento Smax  variabile a seconda del tipo

- costante di trasformazione (lett.� Spinta) Ct = SPINTA (Kg) / LETTURA DI CAMPAGNA

fase 1 - resistenza alla punta Rp ( Kg / cm²) =   ( L. punta )   Ct /10

fase 2 - resistenza laterale locale RL ( Kg / cm²) =   [(L. laterale) - (L. punta)]  Ct / 150

fase 3 - resistenza totale Rt  ( Kg) =   ( L. totale )   Ct

    Rp / RL     =  'rapporto Begemann'

- L. punta      =  lettura di campagna durante l’ infissione della sola punta             ( fase 1 )

- L. laterale   =  lettura di campagna relativa all’infissione di punta e manicotto     ( fase 2 )

- L. totale      =  lettura di campagna relativa all’infissione delle aste esterne         ( fase 3 )

N.B.  : la spinta  S ( Kg) , corrispondente a ciascuna fase , si ottiene moltiplicando la
corrispondente lettura di campagna  L  per la costante di trasformazione Ct .

N.B.  : causa la distanza intercorrente ( 20 cm circa )  fra il manicotto laterale e la punta conica
del penetrometro , la resistenza laterale locale  RL viene computata  20 cm sopra la punta .

CONVERSIONI

1 kN ( kiloNewton ) = 1000 N � 100 kg = 0,1 t - 1MN (megaNewton ) = 1000 kN = 1000000 N � 100 t

1 kPa ( kiloPascal ) = 1 kN/m² = 0,001 MN/m² = 0,001 MPa �  0,1 t/m²  = 0,01 kg/cm²

1 MPa ( MegaPascal ) = 1 MN/m²  =  1000 kN/m²   = 1000  kPa �  100  t / m2 =  10  kg/cm²

kg/cm²   = 10  t/m² �  100 kN/m²  = 100 kPa = 0,1 MN/m²  = 0,1 Mpa

1 t = 1000 kg � 10 kN

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  1
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 8,0 12,0 8,0 0,27 30,0 8,60 27,0 52,0 27,0 1,53 18,0
0,40 10,0 14,0 10,0 0,40 25,0 8,80 28,0 51,0 28,0 1,73 16,0
0,60 16,0 22,0 16,0 0,40 40,0 9,00 36,0 62,0 36,0 2,00 18,0
0,80 8,0 14,0 8,0 0,73 11,0 9,20 37,0 67,0 37,0 2,27 16,0
1,00 11,0 22,0 11,0 1,07 10,0 9,40 38,0 72,0 38,0 1,47 26,0
1,20 10,0 26,0 10,0 0,60 17,0 9,60 64,0 86,0 64,0 1,73 37,0
1,40 10,0 19,0 10,0 0,67 15,0 9,80 31,0 57,0 31,0 1,47 21,0
1,60 9,0 19,0 9,0 0,47 19,0 10,00 22,0 44,0 22,0 1,20 18,0
1,80 13,0 20,0 13,0 0,80 16,0 10,20 33,0 51,0 33,0 0,73 45,0
2,00 24,0 36,0 24,0 1,40 17,0 10,40 38,0 49,0 38,0 1,73 22,0
2,20 24,0 45,0 24,0 1,47 16,0 10,60 26,0 52,0 26,0 1,80 14,0
2,40 35,0 57,0 35,0 1,53 23,0 10,80 23,0 50,0 23,0 1,20 19,0
2,60 31,0 54,0 31,0 2,13 15,0 11,00 23,0 41,0 23,0 1,33 17,0
2,80 24,0 56,0 24,0 1,07 22,0 11,20 21,0 41,0 21,0 1,33 16,0
3,00 24,0 40,0 24,0 1,00 24,0 11,40 16,0 36,0 16,0 0,60 27,0
3,20 22,0 37,0 22,0 0,80 27,0 11,60 17,0 26,0 17,0 0,60 28,0
3,40 27,0 39,0 27,0 1,60 17,0 11,80 25,0 34,0 25,0 0,53 47,0
3,60 21,0 45,0 21,0 1,60 13,0 12,00 21,0 29,0 21,0 0,80 26,0
3,80 17,0 41,0 17,0 1,27 13,0 12,20 14,0 26,0 14,0 0,67 21,0
4,00 16,0 35,0 16,0 1,00 16,0 12,40 15,0 25,0 15,0 0,80 19,0
4,20 19,0 34,0 19,0 1,00 19,0 12,60 16,0 28,0 16,0 0,93 17,0
4,40 24,0 39,0 24,0 1,40 17,0 12,80 18,0 32,0 18,0 0,67 27,0
4,60 23,0 44,0 23,0 1,67 14,0 13,00 34,0 44,0 34,0 1,13 30,0
4,80 21,0 46,0 21,0 1,60 13,0 13,20 16,0 33,0 16,0 0,87 18,0
5,00 18,0 42,0 18,0 1,13 16,0 13,40 21,0 34,0 21,0 0,93 22,0
5,20 17,0 34,0 17,0 1,07 16,0 13,60 13,0 27,0 13,0 1,07 12,0
5,40 21,0 37,0 21,0 1,13 19,0 13,80 18,0 34,0 18,0 1,40 13,0
5,60 18,0 35,0 18,0 1,07 17,0 14,00 19,0 40,0 19,0 1,27 15,0
5,80 18,0 34,0 18,0 1,07 17,0 14,20 19,0 38,0 19,0 1,20 16,0
6,00 11,0 27,0 11,0 0,67 16,0 14,40 21,0 39,0 21,0 1,33 16,0
6,20 14,0 24,0 14,0 0,87 16,0 14,60 20,0 40,0 20,0 1,20 17,0
6,40 14,0 27,0 14,0 0,67 21,0 14,80 21,0 39,0 21,0 1,33 16,0
6,60 19,0 29,0 19,0 0,93 20,0 15,00 20,0 40,0 20,0 1,20 17,0
6,80 21,0 35,0 21,0 1,20 17,0 15,20 21,0 39,0 21,0 1,13 19,0
7,00 22,0 40,0 22,0 1,27 17,0 15,40 23,0 40,0 23,0 2,00 12,0
7,20 20,0 39,0 20,0 1,20 17,0 15,60 21,0 51,0 21,0 0,47 45,0
7,40 18,0 36,0 18,0 1,07 17,0 15,80 59,0 66,0 59,0 1,67 35,0
7,60 21,0 37,0 21,0 1,20 17,0 16,00 29,0 54,0 29,0 2,53 11,0
7,80 29,0 47,0 29,0 1,60 18,0 16,20 71,0 109,0 71,0 2,47 29,0
8,00 31,0 55,0 31,0 1,53 20,0 16,40 152,0 189,0 152,0 4,67 33,0
8,20 35,0 58,0 35,0 1,80 19,0 16,60 249,0 319,0 249,0 2,00 124,0
8,40 29,0 56,0 29,0 1,67 17,0 16,80 374,0 404,0 374,0 ----- ----

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  1
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  2
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 8,0 12,0 8,0 0,20 40,0 8,20 37,0 63,0 37,0 2,07 18,0
0,40 11,0 14,0 11,0 0,53 21,0 8,40 35,0 66,0 35,0 2,13 16,0
0,60 13,0 21,0 13,0 0,53 24,0 8,60 33,0 65,0 33,0 2,07 16,0
0,80 10,0 18,0 10,0 0,80 12,0 8,80 33,0 64,0 33,0 1,80 18,0
1,00 9,0 21,0 9,0 0,73 12,0 9,00 34,0 61,0 34,0 2,00 17,0
1,20 9,0 20,0 9,0 0,80 11,0 9,20 26,0 56,0 26,0 1,87 14,0
1,40 11,0 23,0 11,0 1,07 10,0 9,40 27,0 55,0 27,0 1,60 17,0
1,60 18,0 34,0 18,0 2,47 7,0 9,60 33,0 57,0 33,0 2,07 16,0
1,80 31,0 68,0 31,0 1,27 24,0 9,80 33,0 64,0 33,0 2,53 13,0
2,00 24,0 43,0 24,0 1,53 16,0 10,00 25,0 63,0 25,0 1,87 13,0
2,20 18,0 41,0 18,0 1,80 10,0 10,20 33,0 61,0 33,0 1,93 17,0
2,40 21,0 48,0 21,0 1,33 16,0 10,40 26,0 55,0 26,0 2,00 13,0
2,60 27,0 47,0 27,0 1,47 18,0 10,60 23,0 53,0 23,0 1,60 14,0
2,80 29,0 51,0 29,0 1,93 15,0 10,80 23,0 47,0 23,0 1,47 16,0
3,00 38,0 67,0 38,0 2,67 14,0 11,00 22,0 44,0 22,0 1,33 16,0
3,20 35,0 75,0 35,0 2,80 13,0 11,20 29,0 49,0 29,0 1,80 16,0
3,40 26,0 68,0 26,0 2,60 10,0 11,40 21,0 48,0 21,0 1,33 16,0
3,60 27,0 66,0 27,0 2,33 12,0 11,60 22,0 42,0 22,0 1,40 16,0
3,80 29,0 64,0 29,0 2,60 11,0 11,80 21,0 42,0 21,0 1,00 21,0
4,00 25,0 64,0 25,0 2,67 9,0 12,00 22,0 37,0 22,0 1,60 14,0
4,20 25,0 65,0 25,0 2,27 11,0 12,20 25,0 49,0 25,0 0,27 94,0
4,40 22,0 56,0 22,0 1,93 11,0 12,40 39,0 43,0 39,0 0,80 49,0
4,60 19,0 48,0 19,0 1,40 14,0 12,60 11,0 23,0 11,0 0,60 18,0
4,80 19,0 40,0 19,0 1,00 19,0 12,80 12,0 21,0 12,0 0,73 16,0
5,00 17,0 32,0 17,0 1,07 16,0 13,00 12,0 23,0 12,0 0,80 15,0
5,20 17,0 33,0 17,0 0,93 18,0 13,20 23,0 35,0 23,0 1,33 17,0
5,40 12,0 26,0 12,0 0,60 20,0 13,40 24,0 44,0 24,0 1,47 16,0
5,60 17,0 26,0 17,0 0,93 18,0 13,60 24,0 46,0 24,0 1,33 18,0
5,80 18,0 32,0 18,0 0,87 21,0 13,80 23,0 43,0 23,0 1,53 15,0
6,00 26,0 39,0 26,0 1,20 22,0 14,00 21,0 44,0 21,0 1,27 17,0
6,20 26,0 44,0 26,0 1,47 18,0 14,20 26,0 45,0 26,0 1,73 15,0
6,40 31,0 53,0 31,0 1,67 19,0 14,40 24,0 50,0 24,0 1,27 19,0
6,60 26,0 51,0 26,0 1,67 16,0 14,60 19,0 38,0 19,0 1,13 17,0
6,80 24,0 49,0 24,0 1,47 16,0 14,80 15,0 32,0 15,0 0,80 19,0
7,00 27,0 49,0 27,0 1,67 16,0 15,00 14,0 26,0 14,0 0,33 42,0
7,20 36,0 61,0 36,0 2,20 16,0 15,20 22,0 27,0 22,0 1,60 14,0
7,40 37,0 70,0 37,0 2,33 16,0 15,40 75,0 99,0 75,0 3,07 24,0
7,60 35,0 70,0 35,0 2,20 16,0 15,60 90,0 136,0 90,0 7,60 12,0
7,80 32,0 65,0 32,0 1,87 17,0 15,80 422,0 536,0 422,0 2,47 171,0
8,00 29,0 57,0 29,0 1,73 17,0 16,00 313,0 350,0 313,0 ----- ----

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  2
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  3
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 3,0 5,0 3,0 0,20 15,0 9,60 39,0 51,0 39,0 0,87 45,0
0,40 14,0 17,0 14,0 0,87 16,0 9,80 38,0 51,0 38,0 1,33 28,0
0,60 16,0 29,0 16,0 1,47 11,0 10,00 36,0 56,0 36,0 1,47 25,0
0,80 30,0 52,0 30,0 0,73 41,0 10,20 36,0 58,0 36,0 2,13 17,0
1,00 53,0 64,0 53,0 2,80 19,0 10,40 28,0 60,0 28,0 1,87 15,0
1,20 35,0 77,0 35,0 2,80 13,0 10,60 33,0 61,0 33,0 1,40 24,0
1,40 33,0 75,0 33,0 2,80 12,0 10,80 24,0 45,0 24,0 1,67 14,0
1,60 27,0 69,0 27,0 1,80 15,0 11,00 28,0 53,0 28,0 1,07 26,0
1,80 24,0 51,0 24,0 1,47 16,0 11,20 16,0 32,0 16,0 0,93 17,0
2,00 24,0 46,0 24,0 1,53 16,0 11,40 26,0 40,0 26,0 1,53 17,0
2,20 29,0 52,0 29,0 1,40 21,0 11,60 27,0 50,0 27,0 1,67 16,0
2,40 31,0 52,0 31,0 1,27 24,0 11,80 30,0 55,0 30,0 1,67 18,0
2,60 21,0 40,0 21,0 1,07 20,0 12,00 26,0 51,0 26,0 1,27 21,0
2,80 19,0 35,0 19,0 0,80 24,0 12,20 24,0 43,0 24,0 1,20 20,0
3,00 21,0 33,0 21,0 1,00 21,0 12,40 29,0 47,0 29,0 1,53 19,0
3,20 19,0 34,0 19,0 1,20 16,0 12,60 30,0 53,0 30,0 2,07 15,0
3,40 19,0 37,0 19,0 1,20 16,0 12,80 26,0 57,0 26,0 1,20 22,0
3,60 21,0 39,0 21,0 1,80 12,0 13,00 21,0 39,0 21,0 1,00 21,0
3,80 26,0 53,0 26,0 1,73 15,0 13,20 28,0 43,0 28,0 1,13 25,0
4,00 28,0 54,0 28,0 1,93 14,0 13,40 22,0 39,0 22,0 1,27 17,0
4,20 31,0 60,0 31,0 2,13 15,0 13,60 20,0 39,0 20,0 1,27 16,0
4,40 30,0 62,0 30,0 1,93 16,0 13,80 21,0 40,0 21,0 1,00 21,0
4,60 30,0 59,0 30,0 2,20 14,0 14,00 23,0 38,0 23,0 0,93 25,0
4,80 28,0 61,0 28,0 2,13 13,0 14,20 17,0 31,0 17,0 0,67 25,0
5,00 26,0 58,0 26,0 1,87 14,0 14,40 21,0 31,0 21,0 0,93 22,0
5,20 29,0 57,0 29,0 2,00 14,0 14,60 15,0 29,0 15,0 0,93 16,0
5,40 26,0 56,0 26,0 1,87 14,0 14,80 14,0 28,0 14,0 0,47 30,0
5,60 30,0 58,0 30,0 2,00 15,0 15,00 19,0 26,0 19,0 1,20 16,0
5,80 43,0 73,0 43,0 2,20 20,0 15,20 30,0 48,0 30,0 1,27 24,0
6,00 53,0 86,0 53,0 3,13 17,0 15,40 17,0 36,0 17,0 0,73 23,0
6,20 36,0 83,0 36,0 2,47 15,0 15,60 26,0 37,0 26,0 0,93 28,0
6,40 33,0 70,0 33,0 1,73 19,0 15,80 16,0 30,0 16,0 0,20 80,0
6,60 30,0 56,0 30,0 1,53 20,0 16,00 36,0 39,0 36,0 1,20 30,0
6,80 26,0 49,0 26,0 1,20 22,0 16,20 47,0 65,0 47,0 1,33 35,0
7,00 27,0 45,0 27,0 0,87 31,0 16,40 42,0 62,0 42,0 1,73 24,0
7,20 24,0 37,0 24,0 1,13 21,0 16,60 32,0 58,0 32,0 0,93 34,0
7,40 29,0 46,0 29,0 1,53 19,0 16,80 22,0 36,0 22,0 1,33 16,0
7,60 29,0 52,0 29,0 0,93 31,0 17,00 23,0 43,0 23,0 0,80 29,0
7,80 31,0 45,0 31,0 1,20 26,0 17,20 23,0 35,0 23,0 1,47 16,0
8,00 19,0 37,0 19,0 0,93 20,0 17,40 22,0 44,0 22,0 1,13 19,0
8,20 28,0 42,0 28,0 1,07 26,0 17,60 30,0 47,0 30,0 1,40 21,0
8,40 27,0 43,0 27,0 1,13 24,0 17,80 23,0 44,0 23,0 1,53 15,0
8,60 24,0 41,0 24,0 1,00 24,0 18,00 16,0 39,0 16,0 1,73 9,0
8,80 18,0 33,0 18,0 1,20 15,0 18,20 23,0 49,0 23,0 1,47 16,0
9,00 22,0 40,0 22,0 0,80 27,0 18,40 343,0 365,0 343,0 2,20 156,0
9,20 28,0 40,0 28,0 0,93 30,0 18,60 418,0 451,0 418,0 ----- ----
9,40 19,0 33,0 19,0 0,80 24,0

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  3
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  4
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 35,0 48,0 35,0 1,67 21,0 9,00 34,0 50,0 34,0 1,13 30,0
0,40 33,0 58,0 33,0 3,00 11,0 9,20 30,0 47,0 30,0 1,40 21,0
0,60 32,0 77,0 32,0 2,40 13,0 9,40 19,0 40,0 19,0 0,40 47,0
0,80 35,0 71,0 35,0 2,80 13,0 9,60 31,0 37,0 31,0 1,33 23,0
1,00 20,0 62,0 20,0 2,47 8,0 9,80 34,0 54,0 34,0 1,13 30,0
1,20 25,0 62,0 25,0 2,47 10,0 10,00 31,0 48,0 31,0 1,00 31,0
1,40 26,0 63,0 26,0 1,47 18,0 10,20 32,0 47,0 32,0 1,53 21,0
1,60 46,0 68,0 46,0 0,93 49,0 10,40 20,0 43,0 20,0 1,40 14,0
1,80 39,0 53,0 39,0 1,27 31,0 10,60 26,0 47,0 26,0 1,40 19,0
2,00 38,0 57,0 38,0 1,47 26,0 10,80 22,0 43,0 22,0 1,27 17,0
2,20 23,0 45,0 23,0 1,13 20,0 11,00 20,0 39,0 20,0 1,00 20,0
2,40 33,0 50,0 33,0 1,67 20,0 11,20 23,0 38,0 23,0 1,20 19,0
2,60 23,0 48,0 23,0 1,13 20,0 11,40 23,0 41,0 23,0 1,33 17,0
2,80 22,0 39,0 22,0 0,80 27,0 11,60 26,0 46,0 26,0 0,73 35,0
3,00 21,0 33,0 21,0 1,00 21,0 11,80 28,0 39,0 28,0 0,47 60,0
3,20 24,0 39,0 24,0 1,20 20,0 12,00 47,0 54,0 47,0 1,07 44,0
3,40 24,0 42,0 24,0 1,00 24,0 12,20 22,0 38,0 22,0 0,67 33,0
3,60 26,0 41,0 26,0 1,40 19,0 12,40 21,0 31,0 21,0 0,93 22,0
3,80 25,0 46,0 25,0 1,47 17,0 12,60 17,0 31,0 17,0 0,87 20,0
4,00 29,0 51,0 29,0 1,47 20,0 12,80 17,0 30,0 17,0 0,53 32,0
4,20 35,0 57,0 35,0 2,27 15,0 13,00 17,0 25,0 17,0 0,67 25,0
4,40 30,0 64,0 30,0 1,67 18,0 13,20 21,0 31,0 21,0 0,60 35,0
4,60 28,0 53,0 28,0 1,87 15,0 13,40 21,0 30,0 21,0 0,87 24,0
4,80 29,0 57,0 29,0 1,67 17,0 13,60 23,0 36,0 23,0 1,00 23,0
5,00 27,0 52,0 27,0 1,67 16,0 13,80 18,0 33,0 18,0 1,07 17,0
5,20 33,0 58,0 33,0 1,80 18,0 14,00 18,0 34,0 18,0 0,93 19,0
5,40 36,0 63,0 36,0 2,13 17,0 14,20 23,0 37,0 23,0 1,13 20,0
5,60 34,0 66,0 34,0 2,40 14,0 14,40 22,0 39,0 22,0 1,20 18,0
5,80 33,0 69,0 33,0 2,13 15,0 14,60 17,0 35,0 17,0 1,20 14,0
6,00 33,0 65,0 33,0 2,00 16,0 14,80 15,0 33,0 15,0 0,73 20,0
6,20 29,0 59,0 29,0 1,73 17,0 15,00 17,0 28,0 17,0 0,73 23,0
6,40 26,0 52,0 26,0 1,73 15,0 15,20 22,0 33,0 22,0 0,87 25,0
6,60 43,0 69,0 43,0 2,13 20,0 15,40 18,0 31,0 18,0 0,80 22,0
6,80 46,0 78,0 46,0 1,40 33,0 15,60 26,0 38,0 26,0 1,40 19,0
7,00 32,0 53,0 32,0 1,47 22,0 15,80 54,0 75,0 54,0 1,73 31,0
7,20 33,0 55,0 33,0 1,53 22,0 16,00 39,0 65,0 39,0 1,60 24,0
7,40 27,0 50,0 27,0 1,27 21,0 16,20 41,0 65,0 41,0 1,40 29,0
7,60 26,0 45,0 26,0 1,20 22,0 16,40 16,0 37,0 16,0 1,13 14,0
7,80 38,0 56,0 38,0 1,60 24,0 16,60 31,0 48,0 31,0 1,07 29,0
8,00 37,0 61,0 37,0 0,93 40,0 16,80 19,0 35,0 19,0 1,13 17,0
8,20 31,0 45,0 31,0 1,53 20,0 17,00 22,0 39,0 22,0 1,60 14,0
8,40 21,0 44,0 21,0 0,93 22,0 17,20 332,0 356,0 332,0 2,40 138,0
8,60 31,0 45,0 31,0 0,40 77,0 17,40 376,0 412,0 376,0 ----- ----
8,80 27,0 33,0 27,0 1,07 25,0

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  4
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

m m
0,0 0,0

1,0 1,0

2,0 2,0

3,0 3,0

4,0 4,0

5,0 5,0

6,0 6,0

7,0 7,0

8,0 8,0

9,0 9,0

10,0 10,0

11,0 11,0

12,0 12,0

13,0 13,0

14,0 14,0

15,0 15,0

16,0 16,0

17,0 17,0

18,0 18,0

19,0 19,0

20,0 20,0

Rp RL(kg/cm²) (kg/cm²)
0

0

10

10

20

20

30

30

40

40

50

50

60

60

70

70

80

80

90

90

100

100

0,0

0,0

1,0

1,0

2,0

2,0

3,0

3,0

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  5
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 25,0 42,0 25,0 0,87 29,0 9,40 25,0 49,0 25,0 1,53 16,0
0,40 20,0 33,0 20,0 1,60 12,0 9,60 26,0 49,0 26,0 1,53 17,0
0,60 15,0 39,0 15,0 1,47 10,0 9,80 24,0 47,0 24,0 1,33 18,0
0,80 16,0 38,0 16,0 1,40 11,0 10,00 22,0 42,0 22,0 1,33 16,0
1,00 20,0 41,0 20,0 2,07 10,0 10,20 23,0 43,0 23,0 1,20 19,0
1,20 17,0 48,0 17,0 2,13 8,0 10,40 23,0 41,0 23,0 1,07 22,0
1,40 19,0 51,0 19,0 1,87 10,0 10,60 24,0 40,0 24,0 1,07 22,0
1,60 20,0 48,0 20,0 1,47 14,0 10,80 24,0 40,0 24,0 1,13 21,0
1,80 24,0 46,0 24,0 1,73 14,0 11,00 15,0 32,0 15,0 0,73 20,0
2,00 23,0 49,0 23,0 2,00 12,0 11,20 14,0 25,0 14,0 0,80 17,0
2,20 28,0 58,0 28,0 2,67 10,0 11,40 15,0 27,0 15,0 0,87 17,0
2,40 32,0 72,0 32,0 3,00 11,0 11,60 17,0 30,0 17,0 1,07 16,0
2,60 33,0 78,0 33,0 3,00 11,0 11,80 18,0 34,0 18,0 0,60 30,0
2,80 31,0 76,0 31,0 2,67 12,0 12,00 20,0 29,0 20,0 1,13 18,0
3,00 32,0 72,0 32,0 1,47 22,0 12,20 22,0 39,0 22,0 1,20 18,0
3,20 24,0 46,0 24,0 0,93 26,0 12,40 17,0 35,0 17,0 0,67 25,0
3,40 24,0 38,0 24,0 1,33 18,0 12,60 19,0 29,0 19,0 0,93 20,0
3,60 29,0 49,0 29,0 1,20 24,0 12,80 23,0 37,0 23,0 0,80 29,0
3,80 14,0 32,0 14,0 0,80 17,0 13,00 27,0 39,0 27,0 0,67 40,0
4,00 15,0 27,0 15,0 0,87 17,0 13,20 23,0 33,0 23,0 0,87 27,0
4,20 23,0 36,0 23,0 1,00 23,0 13,40 19,0 32,0 19,0 1,27 15,0
4,40 25,0 40,0 25,0 1,47 17,0 13,60 27,0 46,0 27,0 1,13 24,0
4,60 21,0 43,0 21,0 1,33 16,0 13,80 24,0 41,0 24,0 0,87 28,0
4,80 22,0 42,0 22,0 1,27 17,0 14,00 30,0 43,0 30,0 1,27 24,0
5,00 24,0 43,0 24,0 1,07 22,0 14,20 28,0 47,0 28,0 1,27 22,0
5,20 33,0 49,0 33,0 1,47 22,0 14,40 24,0 43,0 24,0 1,07 22,0
5,40 26,0 48,0 26,0 0,80 32,0 14,60 53,0 69,0 53,0 1,20 44,0
5,60 28,0 40,0 28,0 0,93 30,0 14,80 25,0 43,0 25,0 1,07 23,0
5,80 27,0 41,0 27,0 1,60 17,0 15,00 20,0 36,0 20,0 0,73 27,0
6,00 28,0 52,0 28,0 1,27 22,0 15,20 17,0 28,0 17,0 1,20 14,0
6,20 19,0 38,0 19,0 1,07 18,0 15,40 26,0 44,0 26,0 0,93 28,0
6,40 23,0 39,0 23,0 1,07 22,0 15,60 22,0 36,0 22,0 1,27 17,0
6,60 20,0 36,0 20,0 1,07 19,0 15,80 18,0 37,0 18,0 0,73 25,0
6,80 26,0 42,0 26,0 1,53 17,0 16,00 19,0 30,0 19,0 0,73 26,0
7,00 24,0 47,0 24,0 1,07 22,0 16,20 18,0 29,0 18,0 0,60 30,0
7,20 29,0 45,0 29,0 1,40 21,0 16,40 19,0 28,0 19,0 1,00 19,0
7,40 26,0 47,0 26,0 1,33 19,0 16,60 31,0 46,0 31,0 1,40 22,0
7,60 24,0 44,0 24,0 1,53 16,0 16,80 16,0 37,0 16,0 0,80 20,0
7,80 23,0 46,0 23,0 1,00 23,0 17,00 20,0 32,0 20,0 0,93 21,0
8,00 21,0 36,0 21,0 1,00 21,0 17,20 20,0 34,0 20,0 0,73 27,0
8,20 25,0 40,0 25,0 1,20 21,0 17,40 13,0 24,0 13,0 0,40 32,0
8,40 28,0 46,0 28,0 1,40 20,0 17,60 17,0 23,0 17,0 0,87 20,0
8,60 27,0 48,0 27,0 2,07 13,0 17,80 36,0 49,0 36,0 0,33 108,0
8,80 24,0 55,0 24,0 1,53 16,0 18,00 33,0 38,0 33,0 1,67 20,0
9,00 29,0 52,0 29,0 1,60 18,0 18,20 356,0 381,0 356,0 2,27 157,0
9,20 25,0 49,0 25,0 1,60 16,0 18,40 287,0 321,0 287,0 ----- ----

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  5
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  6
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 4,0 12,0 4,0 0,27 15,0 9,20 35,0 53,0 35,0 1,27 28,0
0,40 18,0 22,0 18,0 1,47 12,0 9,40 37,0 56,0 37,0 1,67 22,0
0,60 25,0 47,0 25,0 1,67 15,0 9,60 36,0 61,0 36,0 1,67 22,0
0,80 23,0 48,0 23,0 1,53 15,0 9,80 35,0 60,0 35,0 1,73 20,0
1,00 24,0 47,0 24,0 1,40 17,0 10,00 30,0 56,0 30,0 1,67 18,0
1,20 30,0 51,0 30,0 1,53 20,0 10,20 34,0 59,0 34,0 1,53 22,0
1,40 23,0 46,0 23,0 1,87 12,0 10,40 36,0 59,0 36,0 1,33 27,0
1,60 28,0 56,0 28,0 1,20 23,0 10,60 51,0 71,0 51,0 1,87 27,0
1,80 37,0 55,0 37,0 1,20 31,0 10,80 49,0 77,0 49,0 0,93 52,0
2,00 45,0 63,0 45,0 1,20 37,0 11,00 25,0 39,0 25,0 1,27 20,0
2,20 40,0 58,0 40,0 1,80 22,0 11,20 41,0 60,0 41,0 1,20 34,0
2,40 46,0 73,0 46,0 1,53 30,0 11,40 18,0 36,0 18,0 0,93 19,0
2,60 35,0 58,0 35,0 1,13 31,0 11,60 23,0 37,0 23,0 0,93 25,0
2,80 36,0 53,0 36,0 1,87 19,0 11,80 18,0 32,0 18,0 1,00 18,0
3,00 21,0 49,0 21,0 1,00 21,0 12,00 18,0 33,0 18,0 1,00 18,0
3,20 25,0 40,0 25,0 1,40 18,0 12,20 22,0 37,0 22,0 0,87 25,0
3,40 23,0 44,0 23,0 1,53 15,0 12,40 22,0 35,0 22,0 1,47 15,0
3,60 24,0 47,0 24,0 1,67 14,0 12,60 33,0 55,0 33,0 1,00 33,0
3,80 27,0 52,0 27,0 1,53 18,0 12,80 20,0 35,0 20,0 1,80 11,0
4,00 28,0 51,0 28,0 1,73 16,0 13,00 22,0 49,0 22,0 0,73 30,0
4,20 23,0 49,0 23,0 1,33 17,0 13,20 26,0 37,0 26,0 1,00 26,0
4,40 26,0 46,0 26,0 1,40 19,0 13,40 22,0 37,0 22,0 0,93 24,0
4,60 20,0 41,0 20,0 1,07 19,0 13,60 20,0 34,0 20,0 0,73 27,0
4,80 21,0 37,0 21,0 1,07 20,0 13,80 20,0 31,0 20,0 0,87 23,0
5,00 23,0 39,0 23,0 1,33 17,0 14,00 32,0 45,0 32,0 1,33 24,0
5,20 23,0 43,0 23,0 1,20 19,0 14,20 21,0 41,0 21,0 1,60 13,0
5,40 28,0 46,0 28,0 1,60 17,0 14,40 19,0 43,0 19,0 1,07 18,0
5,60 32,0 56,0 32,0 1,60 20,0 14,60 23,0 39,0 23,0 1,07 22,0
5,80 31,0 55,0 31,0 1,73 18,0 14,80 17,0 33,0 17,0 1,20 14,0
6,00 28,0 54,0 28,0 1,47 19,0 15,00 17,0 35,0 17,0 0,60 28,0
6,20 28,0 50,0 28,0 1,20 23,0 15,20 31,0 40,0 31,0 1,13 27,0
6,40 29,0 47,0 29,0 1,87 16,0 15,40 21,0 38,0 21,0 1,33 16,0
6,60 39,0 67,0 39,0 1,67 23,0 15,60 20,0 40,0 20,0 0,93 21,0
6,80 62,0 87,0 62,0 1,40 44,0 15,80 59,0 73,0 59,0 1,73 34,0
7,00 61,0 82,0 61,0 1,27 48,0 16,00 41,0 67,0 41,0 1,93 21,0
7,20 39,0 58,0 39,0 2,27 17,0 16,20 21,0 50,0 21,0 1,47 14,0
7,40 47,0 81,0 47,0 1,60 29,0 16,40 23,0 45,0 23,0 1,73 13,0
7,60 41,0 65,0 41,0 3,33 12,0 16,60 17,0 43,0 17,0 0,73 23,0
7,80 39,0 89,0 39,0 1,27 31,0 16,80 15,0 26,0 15,0 1,53 10,0
8,00 59,0 78,0 59,0 1,93 31,0 17,00 20,0 43,0 20,0 0,53 37,0
8,20 53,0 82,0 53,0 1,53 35,0 17,20 77,0 85,0 77,0 0,60 128,0
8,40 43,0 66,0 43,0 1,40 31,0 17,40 84,0 93,0 84,0 2,80 30,0
8,60 35,0 56,0 35,0 2,40 15,0 17,60 289,0 331,0 289,0 2,87 101,0
8,80 23,0 59,0 23,0 0,87 27,0 17,80 324,0 367,0 324,0 ----- ----
9,00 37,0 50,0 37,0 1,20 31,0

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  6
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  7
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 15,0 22,0 15,0 0,73 20,0 9,80 25,0 37,0 25,0 1,47 17,0
0,40 17,0 28,0 17,0 0,87 20,0 10,00 22,0 44,0 22,0 1,13 19,0
0,60 21,0 34,0 21,0 1,07 20,0 10,20 27,0 44,0 27,0 1,20 22,0
0,80 22,0 38,0 22,0 1,47 15,0 10,40 25,0 43,0 25,0 1,47 17,0
1,00 26,0 48,0 26,0 1,40 19,0 10,60 23,0 45,0 23,0 1,20 19,0
1,20 26,0 47,0 26,0 1,20 22,0 10,80 21,0 39,0 21,0 1,13 19,0
1,40 24,0 42,0 24,0 1,00 24,0 11,00 20,0 37,0 20,0 0,87 23,0
1,60 22,0 37,0 22,0 0,93 24,0 11,20 23,0 36,0 23,0 0,47 49,0
1,80 24,0 38,0 24,0 1,00 24,0 11,40 39,0 46,0 39,0 1,07 37,0
2,00 25,0 40,0 25,0 1,47 17,0 11,60 25,0 41,0 25,0 0,33 75,0
2,20 36,0 58,0 36,0 1,40 26,0 11,80 45,0 50,0 45,0 1,73 26,0
2,40 28,0 49,0 28,0 1,53 18,0 12,00 25,0 51,0 25,0 1,07 23,0
2,60 39,0 62,0 39,0 2,00 20,0 12,20 24,0 40,0 24,0 1,33 18,0
2,80 29,0 59,0 29,0 1,27 23,0 12,40 24,0 44,0 24,0 1,07 22,0
3,00 22,0 41,0 22,0 0,93 24,0 12,60 25,0 41,0 25,0 1,07 23,0
3,20 17,0 31,0 17,0 1,20 14,0 12,80 59,0 75,0 59,0 2,20 27,0
3,40 18,0 36,0 18,0 0,93 19,0 13,00 30,0 63,0 30,0 1,47 20,0
3,60 19,0 33,0 19,0 1,40 14,0 13,20 23,0 45,0 23,0 1,00 23,0
3,80 19,0 40,0 19,0 1,40 14,0 13,40 18,0 33,0 18,0 1,07 17,0
4,00 24,0 45,0 24,0 1,13 21,0 13,60 37,0 53,0 37,0 1,53 24,0
4,20 28,0 45,0 28,0 1,60 17,0 13,80 25,0 48,0 25,0 1,07 23,0
4,40 26,0 50,0 26,0 1,67 16,0 14,00 20,0 36,0 20,0 0,67 30,0
4,60 25,0 50,0 25,0 1,60 16,0 14,20 19,0 29,0 19,0 0,73 26,0
4,80 28,0 52,0 28,0 1,80 16,0 14,40 14,0 25,0 14,0 0,67 21,0
5,00 30,0 57,0 30,0 2,00 15,0 14,60 17,0 27,0 17,0 0,73 23,0
5,20 32,0 62,0 32,0 1,87 17,0 14,80 16,0 27,0 16,0 1,00 16,0
5,40 29,0 57,0 29,0 1,87 16,0 15,00 31,0 46,0 31,0 1,87 17,0
5,60 27,0 55,0 27,0 1,60 17,0 15,20 31,0 59,0 31,0 1,33 23,0
5,80 32,0 56,0 32,0 2,13 15,0 15,40 43,0 63,0 43,0 2,00 22,0
6,00 36,0 68,0 36,0 2,00 18,0 15,60 36,0 66,0 36,0 2,07 17,0
6,20 36,0 66,0 36,0 2,20 16,0 15,80 20,0 51,0 20,0 0,80 25,0
6,40 33,0 66,0 33,0 1,73 19,0 16,00 31,0 43,0 31,0 0,93 33,0
6,60 38,0 64,0 38,0 1,80 21,0 16,20 18,0 32,0 18,0 0,67 27,0
6,80 37,0 64,0 37,0 1,93 19,0 16,40 22,0 32,0 22,0 1,60 14,0
7,00 30,0 59,0 30,0 1,33 22,0 16,60 25,0 49,0 25,0 1,13 22,0
7,20 33,0 53,0 33,0 1,33 25,0 16,80 14,0 31,0 14,0 0,67 21,0
7,40 30,0 50,0 30,0 1,60 19,0 17,00 15,0 25,0 15,0 0,93 16,0
7,60 39,0 63,0 39,0 1,47 27,0 17,20 17,0 31,0 17,0 0,93 18,0
7,80 21,0 43,0 21,0 1,60 13,0 17,40 13,0 27,0 13,0 0,80 16,0
8,00 25,0 49,0 25,0 0,33 75,0 17,60 17,0 29,0 17,0 0,67 25,0
8,20 37,0 42,0 37,0 1,13 33,0 17,80 16,0 26,0 16,0 0,53 30,0
8,40 22,0 39,0 22,0 1,20 18,0 18,00 24,0 32,0 24,0 4,07 6,0
8,60 18,0 36,0 18,0 0,80 22,0 18,20 167,0 228,0 167,0 3,67 46,0
8,80 17,0 29,0 17,0 0,67 25,0 18,40 170,0 225,0 170,0 2,33 73,0
9,00 14,0 24,0 14,0 0,67 21,0 18,60 135,0 170,0 135,0 2,80 48,0
9,20 16,0 26,0 16,0 0,80 20,0 18,80 350,0 392,0 350,0 1,80 194,0
9,40 17,0 29,0 17,0 0,80 21,0 19,00 378,0 405,0 378,0 ----- ----
9,60 21,0 33,0 21,0 0,80 26,0

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  7
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  8
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 3,0 5,0 3,0 0,33 9,0 6,60 31,0 73,0 31,0 2,13 15,0
0,40 8,0 13,0 8,0 1,07 7,0 6,80 23,0 55,0 23,0 0,93 25,0
0,60 17,0 33,0 17,0 1,20 14,0 7,00 32,0 46,0 32,0 1,60 20,0
0,80 20,0 38,0 20,0 1,80 11,0 7,20 34,0 58,0 34,0 0,87 39,0
1,00 21,0 48,0 21,0 1,87 11,0 7,40 21,0 34,0 21,0 1,47 14,0
1,20 22,0 50,0 22,0 2,00 11,0 7,60 21,0 43,0 21,0 1,00 21,0
1,40 18,0 48,0 18,0 1,20 15,0 7,80 35,0 50,0 35,0 0,73 48,0
1,60 36,0 54,0 36,0 2,00 18,0 8,00 35,0 46,0 35,0 1,07 33,0
1,80 52,0 82,0 52,0 2,27 23,0 8,20 30,0 46,0 30,0 0,93 32,0
2,00 56,0 90,0 56,0 1,40 40,0 8,40 41,0 55,0 41,0 0,60 68,0
2,20 44,0 65,0 44,0 1,87 24,0 8,60 37,0 46,0 37,0 2,67 14,0
2,40 26,0 54,0 26,0 1,93 13,0 8,80 44,0 84,0 44,0 2,13 21,0
2,60 24,0 53,0 24,0 1,40 17,0 9,00 40,0 72,0 40,0 1,47 27,0
2,80 21,0 42,0 21,0 1,13 19,0 9,20 18,0 40,0 18,0 1,67 11,0
3,00 21,0 38,0 21,0 1,27 17,0 9,40 29,0 54,0 29,0 1,27 23,0
3,20 23,0 42,0 23,0 1,73 13,0 9,60 20,0 39,0 20,0 0,40 50,0
3,40 25,0 51,0 25,0 1,67 15,0 9,80 39,0 45,0 39,0 2,40 16,0
3,60 30,0 55,0 30,0 2,07 15,0 10,00 123,0 159,0 123,0 0,87 142,0
3,80 25,0 56,0 25,0 2,13 12,0 10,20 78,0 91,0 78,0 2,13 37,0
4,00 20,0 52,0 20,0 1,60 12,0 10,40 175,0 207,0 175,0 2,27 77,0
4,20 23,0 47,0 23,0 1,40 16,0 10,60 109,0 143,0 109,0 2,13 51,0
4,40 25,0 46,0 25,0 1,87 13,0 10,80 149,0 181,0 149,0 3,73 40,0
4,60 22,0 50,0 22,0 1,53 14,0 11,00 179,0 235,0 179,0 4,40 41,0
4,80 28,0 51,0 28,0 2,27 12,0 11,20 215,0 281,0 215,0 3,80 57,0
5,00 34,0 68,0 34,0 2,47 14,0 11,40 126,0 183,0 126,0 0,80 157,0
5,20 43,0 80,0 43,0 3,27 13,0 11,60 103,0 115,0 103,0 4,47 23,0
5,40 40,0 89,0 40,0 2,80 14,0 11,80 244,0 311,0 244,0 1,80 136,0
5,60 27,0 69,0 27,0 2,33 12,0 12,00 148,0 175,0 148,0 4,47 33,0
5,80 25,0 60,0 25,0 1,93 13,0 12,20 303,0 370,0 303,0 2,40 126,0
6,00 35,0 64,0 35,0 1,93 18,0 12,40 378,0 414,0 378,0 2,07 183,0
6,20 26,0 55,0 26,0 0,80 32,0 12,60 345,0 376,0 345,0 ----- ----
6,40 46,0 58,0 46,0 2,80 16,0

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  8
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  9
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : tracce d'acqua fondo foro                         - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 4,0 6,0 4,0 0,47 9,0 8,20 32,0 60,0 32,0 2,00 16,0
0,40 4,0 11,0 4,0 0,20 20,0 8,40 33,0 63,0 33,0 1,87 18,0
0,60 6,0 9,0 6,0 1,00 6,0 8,60 33,0 61,0 33,0 1,93 17,0
0,80 17,0 32,0 17,0 1,40 12,0 8,80 37,0 66,0 37,0 2,00 18,0
1,00 49,0 70,0 49,0 4,13 12,0 9,00 38,0 68,0 38,0 2,40 16,0
1,20 43,0 105,0 43,0 5,13 8,0 9,20 39,0 75,0 39,0 1,53 25,0
1,40 68,0 145,0 68,0 3,67 19,0 9,40 37,0 60,0 37,0 2,20 17,0
1,60 51,0 106,0 51,0 3,73 14,0 9,60 38,0 71,0 38,0 1,73 22,0
1,80 47,0 103,0 47,0 3,40 14,0 9,80 42,0 68,0 42,0 2,40 17,0
2,00 50,0 101,0 50,0 3,93 13,0 10,00 28,0 64,0 28,0 1,93 14,0
2,20 30,0 89,0 30,0 3,33 9,0 10,20 28,0 57,0 28,0 1,47 19,0
2,40 31,0 81,0 31,0 3,20 10,0 10,40 20,0 42,0 20,0 0,73 27,0
2,60 45,0 93,0 45,0 3,80 12,0 10,60 32,0 43,0 32,0 1,53 21,0
2,80 42,0 99,0 42,0 3,60 12,0 10,80 26,0 49,0 26,0 1,27 21,0
3,00 44,0 98,0 44,0 3,27 13,0 11,00 27,0 46,0 27,0 1,73 16,0
3,20 32,0 81,0 32,0 2,87 11,0 11,20 24,0 50,0 24,0 1,40 17,0
3,40 35,0 78,0 35,0 3,00 12,0 11,40 21,0 42,0 21,0 1,13 19,0
3,60 30,0 75,0 30,0 3,00 10,0 11,60 21,0 38,0 21,0 1,07 20,0
3,80 30,0 75,0 30,0 2,13 14,0 11,80 20,0 36,0 20,0 1,27 16,0
4,00 23,0 55,0 23,0 2,07 11,0 12,00 28,0 47,0 28,0 1,87 15,0
4,20 26,0 57,0 26,0 1,93 13,0 12,20 39,0 67,0 39,0 1,33 29,0
4,40 26,0 55,0 26,0 1,87 14,0 12,40 39,0 59,0 39,0 2,47 16,0
4,60 27,0 55,0 27,0 1,13 24,0 12,60 35,0 72,0 35,0 2,53 14,0
4,80 23,0 40,0 23,0 1,87 12,0 12,80 25,0 63,0 25,0 1,87 13,0
5,00 24,0 52,0 24,0 1,47 16,0 13,00 28,0 56,0 28,0 2,20 13,0
5,20 25,0 47,0 25,0 1,60 16,0 13,20 32,0 65,0 32,0 1,60 20,0
5,40 21,0 45,0 21,0 1,00 21,0 13,40 32,0 56,0 32,0 1,87 17,0
5,60 22,0 37,0 22,0 1,07 21,0 13,60 30,0 58,0 30,0 1,33 22,0
5,80 19,0 35,0 19,0 1,00 19,0 13,80 16,0 36,0 16,0 1,07 15,0
6,00 20,0 35,0 20,0 1,00 20,0 14,00 18,0 34,0 18,0 1,73 10,0
6,20 27,0 42,0 27,0 1,67 16,0 14,20 31,0 57,0 31,0 1,47 21,0
6,40 24,0 49,0 24,0 1,47 16,0 14,40 33,0 55,0 33,0 0,87 38,0
6,60 23,0 45,0 23,0 1,53 15,0 14,60 38,0 51,0 38,0 1,47 26,0
6,80 24,0 47,0 24,0 1,60 15,0 14,80 38,0 60,0 38,0 2,00 19,0
7,00 22,0 46,0 22,0 1,53 14,0 15,00 56,0 86,0 56,0 2,40 23,0
7,20 19,0 42,0 19,0 1,53 12,0 15,20 96,0 132,0 96,0 3,47 28,0
7,40 22,0 45,0 22,0 1,40 16,0 15,40 47,0 99,0 47,0 4,33 11,0
7,60 24,0 45,0 24,0 1,20 20,0 15,60 370,0 435,0 370,0 1,27 292,0
7,80 27,0 45,0 27,0 1,60 17,0 15,80 389,0 408,0 389,0 ----- ----
8,00 28,0 52,0 28,0 1,87 15,0

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  9
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : tracce d'acqua fondo foro                         - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  10
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 7,0 10,0 7,0 0,20 35,0 8,00 38,0 70,0 38,0 2,13 18,0
0,40 5,0 8,0 5,0 0,07 75,0 8,20 31,0 63,0 31,0 1,80 17,0
0,60 4,0 5,0 4,0 0,33 12,0 8,40 29,0 56,0 29,0 1,73 17,0
0,80 7,0 12,0 7,0 1,47 5,0 8,60 42,0 68,0 42,0 1,80 23,0
1,00 22,0 44,0 22,0 1,27 17,0 8,80 45,0 72,0 45,0 2,53 18,0
1,20 24,0 43,0 24,0 1,67 14,0 9,00 34,0 72,0 34,0 2,33 15,0
1,40 24,0 49,0 24,0 2,00 12,0 9,20 37,0 72,0 37,0 2,47 15,0
1,60 22,0 52,0 22,0 1,53 14,0 9,40 41,0 78,0 41,0 2,67 15,0
1,80 29,0 52,0 29,0 1,33 22,0 9,60 45,0 85,0 45,0 2,60 17,0
2,00 43,0 63,0 43,0 2,40 18,0 9,80 48,0 87,0 48,0 2,93 16,0
2,20 42,0 78,0 42,0 1,47 29,0 10,00 53,0 97,0 53,0 3,53 15,0
2,40 51,0 73,0 51,0 1,80 28,0 10,20 48,0 101,0 48,0 2,93 16,0
2,60 28,0 55,0 28,0 2,00 14,0 10,40 46,0 90,0 46,0 3,13 15,0
2,80 24,0 54,0 24,0 0,87 28,0 10,60 44,0 91,0 44,0 2,87 15,0
3,00 19,0 32,0 19,0 0,87 22,0 10,80 42,0 85,0 42,0 2,60 16,0
3,20 19,0 32,0 19,0 1,13 17,0 11,00 44,0 83,0 44,0 2,53 17,0
3,40 22,0 39,0 22,0 1,13 19,0 11,20 46,0 84,0 46,0 2,73 17,0
3,60 25,0 42,0 25,0 1,20 21,0 11,40 44,0 85,0 44,0 2,53 17,0
3,80 23,0 41,0 23,0 1,33 17,0 11,60 44,0 82,0 44,0 2,27 19,0
4,00 25,0 45,0 25,0 1,20 21,0 11,80 36,0 70,0 36,0 2,13 17,0
4,20 30,0 48,0 30,0 1,80 17,0 12,00 43,0 75,0 43,0 2,53 17,0
4,40 27,0 54,0 27,0 2,00 14,0 12,20 40,0 78,0 40,0 2,07 19,0
4,60 23,0 53,0 23,0 1,60 14,0 12,40 35,0 66,0 35,0 2,00 18,0
4,80 25,0 49,0 25,0 1,73 14,0 12,60 29,0 59,0 29,0 1,47 20,0
5,00 22,0 48,0 22,0 1,40 16,0 12,80 31,0 53,0 31,0 1,00 31,0
5,20 22,0 43,0 22,0 1,53 14,0 13,00 42,0 57,0 42,0 1,13 37,0
5,40 24,0 47,0 24,0 1,53 16,0 13,20 37,0 54,0 37,0 1,93 19,0
5,60 19,0 42,0 19,0 1,33 14,0 13,40 33,0 62,0 33,0 1,53 22,0
5,80 21,0 41,0 21,0 1,20 17,0 13,60 28,0 51,0 28,0 1,47 19,0
6,00 27,0 45,0 27,0 1,53 18,0 13,80 24,0 46,0 24,0 1,53 16,0
6,20 31,0 54,0 31,0 1,53 20,0 14,00 25,0 48,0 25,0 1,60 16,0
6,40 34,0 57,0 34,0 1,60 21,0 14,20 24,0 48,0 24,0 1,27 19,0
6,60 34,0 58,0 34,0 1,87 18,0 14,40 26,0 45,0 26,0 1,40 19,0
6,80 31,0 59,0 31,0 1,73 18,0 14,60 24,0 45,0 24,0 1,40 17,0
7,00 29,0 55,0 29,0 1,67 17,0 14,80 21,0 42,0 21,0 1,20 17,0
7,20 31,0 56,0 31,0 1,67 19,0 15,00 19,0 37,0 19,0 1,13 17,0
7,40 37,0 62,0 37,0 2,13 17,0 15,20 18,0 35,0 18,0 0,80 22,0
7,60 36,0 68,0 36,0 2,20 16,0 15,40 19,0 31,0 19,0 ----- ----
7,80 39,0 72,0 39,0 2,13 18,0

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  10
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  11
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 16,0 37,0 16,0 1,27 13,0 8,20 43,0 89,0 43,0 3,20 13,0
0,40 21,0 40,0 21,0 1,53 14,0 8,40 43,0 91,0 43,0 2,87 15,0
0,60 20,0 43,0 20,0 1,33 15,0 8,60 40,0 83,0 40,0 2,93 14,0
0,80 14,0 34,0 14,0 1,07 13,0 8,80 39,0 83,0 39,0 2,67 15,0
1,00 19,0 35,0 19,0 1,80 11,0 9,00 39,0 79,0 39,0 2,67 15,0
1,20 21,0 48,0 21,0 2,07 10,0 9,20 38,0 78,0 38,0 2,80 14,0
1,40 52,0 83,0 52,0 2,60 20,0 9,40 35,0 77,0 35,0 2,33 15,0
1,60 40,0 79,0 40,0 3,80 11,0 9,60 33,0 68,0 33,0 2,20 15,0
1,80 40,0 97,0 40,0 3,87 10,0 9,80 34,0 67,0 34,0 2,07 16,0
2,00 66,0 124,0 66,0 4,60 14,0 10,00 31,0 62,0 31,0 1,87 17,0
2,20 87,0 156,0 87,0 6,40 14,0 10,20 40,0 68,0 40,0 2,20 18,0
2,40 78,0 174,0 78,0 6,27 12,0 10,40 47,0 80,0 47,0 2,00 24,0
2,60 34,0 128,0 34,0 3,13 11,0 10,60 50,0 80,0 50,0 2,33 21,0
2,80 50,0 97,0 50,0 3,53 14,0 10,80 45,0 80,0 45,0 3,20 14,0
3,00 45,0 98,0 45,0 4,93 9,0 11,00 62,0 110,0 62,0 2,13 29,0
3,20 68,0 142,0 68,0 3,53 19,0 11,20 29,0 61,0 29,0 1,73 17,0
3,40 60,0 113,0 60,0 5,80 10,0 11,40 43,0 69,0 43,0 1,87 23,0
3,60 53,0 140,0 53,0 4,13 13,0 11,60 42,0 70,0 42,0 1,60 26,0
3,80 41,0 103,0 41,0 4,53 9,0 11,80 47,0 71,0 47,0 2,07 23,0
4,00 63,0 131,0 63,0 3,47 18,0 12,00 46,0 77,0 46,0 1,73 27,0
4,20 64,0 116,0 64,0 5,33 12,0 12,20 29,0 55,0 29,0 1,67 17,0
4,40 43,0 123,0 43,0 3,73 12,0 12,40 66,0 91,0 66,0 0,80 82,0
4,60 88,0 144,0 88,0 4,13 21,0 12,60 60,0 72,0 60,0 2,00 30,0
4,80 74,0 136,0 74,0 5,07 15,0 12,80 62,0 92,0 62,0 2,00 31,0
5,00 58,0 134,0 58,0 5,27 11,0 13,00 99,0 129,0 99,0 1,07 93,0
5,20 46,0 125,0 46,0 3,07 15,0 13,20 66,0 82,0 66,0 2,33 28,0
5,40 46,0 92,0 46,0 3,33 14,0 13,40 69,0 104,0 69,0 1,60 43,0
5,60 35,0 85,0 35,0 3,00 12,0 13,60 21,0 45,0 21,0 1,67 13,0
5,80 33,0 78,0 33,0 3,00 11,0 13,80 22,0 47,0 22,0 2,20 10,0
6,00 28,0 73,0 28,0 2,13 13,0 14,00 89,0 122,0 89,0 3,47 26,0
6,20 40,0 72,0 40,0 2,87 14,0 14,20 51,0 103,0 51,0 3,60 14,0
6,40 31,0 74,0 31,0 2,00 16,0 14,40 163,0 217,0 163,0 2,67 61,0
6,60 29,0 59,0 29,0 2,73 11,0 14,60 95,0 135,0 95,0 3,93 24,0
6,80 32,0 73,0 32,0 3,00 11,0 14,80 98,0 157,0 98,0 2,73 36,0
7,00 43,0 88,0 43,0 3,40 13,0 15,00 168,0 209,0 168,0 3,47 48,0
7,20 46,0 97,0 46,0 3,13 15,0 15,20 244,0 296,0 244,0 3,73 65,0
7,40 42,0 89,0 42,0 3,67 11,0 15,40 221,0 277,0 221,0 2,00 110,0
7,60 42,0 97,0 42,0 2,47 17,0 15,60 180,0 210,0 180,0 4,07 44,0
7,80 43,0 80,0 43,0 3,07 14,0 15,80 290,0 351,0 290,0 1,67 174,0
8,00 48,0 94,0 48,0 3,07 16,0 16,00 398,0 423,0 398,0 ----- ----

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  11
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  12
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 13,0 19,0 13,0 0,40 32,0 7,20 26,0 49,0 26,0 1,47 18,0
0,40 11,0 17,0 11,0 0,40 27,0 7,40 29,0 51,0 29,0 1,87 16,0
0,60 9,0 15,0 9,0 0,60 15,0 7,60 31,0 59,0 31,0 1,67 19,0
0,80 11,0 20,0 11,0 0,67 16,0 7,80 30,0 55,0 30,0 1,60 19,0
1,00 14,0 24,0 14,0 1,07 13,0 8,00 28,0 52,0 28,0 1,53 18,0
1,20 17,0 33,0 17,0 1,33 13,0 8,20 25,0 48,0 25,0 1,27 20,0
1,40 16,0 36,0 16,0 1,20 13,0 8,40 30,0 49,0 30,0 1,67 18,0
1,60 15,0 33,0 15,0 1,07 14,0 8,60 23,0 48,0 23,0 1,53 15,0
1,80 14,0 30,0 14,0 0,73 19,0 8,80 23,0 46,0 23,0 1,53 15,0
2,00 16,0 27,0 16,0 0,87 18,0 9,00 22,0 45,0 22,0 1,27 17,0
2,20 15,0 28,0 15,0 0,87 17,0 9,20 20,0 39,0 20,0 1,20 17,0
2,40 23,0 36,0 23,0 1,40 16,0 9,40 22,0 40,0 22,0 1,13 19,0
2,60 27,0 48,0 27,0 1,47 18,0 9,60 20,0 37,0 20,0 0,93 21,0
2,80 28,0 50,0 28,0 1,67 17,0 9,80 18,0 32,0 18,0 0,87 21,0
3,00 26,0 51,0 26,0 1,47 18,0 10,00 17,0 30,0 17,0 0,67 25,0
3,20 26,0 48,0 26,0 1,73 15,0 10,20 16,0 26,0 16,0 0,60 27,0
3,40 26,0 52,0 26,0 1,93 13,0 10,40 18,0 27,0 18,0 1,20 15,0
3,60 24,0 53,0 24,0 1,33 18,0 10,60 22,0 40,0 22,0 0,93 24,0
3,80 23,0 43,0 23,0 1,20 19,0 10,80 20,0 34,0 20,0 0,53 37,0
4,00 20,0 38,0 20,0 1,20 17,0 11,00 17,0 25,0 17,0 0,67 25,0
4,20 19,0 37,0 19,0 0,87 22,0 11,20 14,0 24,0 14,0 0,60 23,0
4,40 17,0 30,0 17,0 0,80 21,0 11,40 15,0 24,0 15,0 0,67 22,0
4,60 15,0 27,0 15,0 0,87 17,0 11,60 17,0 27,0 17,0 0,93 18,0
4,80 15,0 28,0 15,0 0,67 22,0 11,80 19,0 33,0 19,0 0,53 36,0
5,00 16,0 26,0 16,0 0,53 30,0 12,00 24,0 32,0 24,0 0,67 36,0
5,20 15,0 23,0 15,0 0,60 25,0 12,20 15,0 25,0 15,0 0,67 22,0
5,40 13,0 22,0 13,0 0,73 18,0 12,40 18,0 28,0 18,0 1,00 18,0
5,60 19,0 30,0 19,0 1,00 19,0 12,60 28,0 43,0 28,0 1,00 28,0
5,80 22,0 37,0 22,0 1,27 17,0 12,80 19,0 34,0 19,0 0,40 47,0
6,00 21,0 40,0 21,0 1,20 17,0 13,00 21,0 27,0 21,0 1,33 16,0
6,20 19,0 37,0 19,0 1,13 17,0 13,20 78,0 98,0 78,0 1,47 53,0
6,40 16,0 33,0 16,0 1,07 15,0 13,40 132,0 154,0 132,0 1,53 86,0
6,60 17,0 33,0 17,0 1,47 12,0 13,60 309,0 332,0 309,0 2,20 140,0
6,80 18,0 40,0 18,0 1,33 13,0 13,80 234,0 267,0 234,0 1,60 146,0
7,00 26,0 46,0 26,0 1,53 17,0 14,00 389,0 413,0 389,0 ----- ----

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  12
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  13
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 15,0 27,0 15,0 1,00 15,0 7,40 11,0 17,0 11,0 0,67 16,0
0,40 17,0 32,0 17,0 1,20 14,0 7,60 29,0 39,0 29,0 0,47 62,0
0,60 24,0 42,0 24,0 1,47 16,0 7,80 24,0 31,0 24,0 0,47 51,0
0,80 21,0 43,0 21,0 1,73 12,0 8,00 49,0 56,0 49,0 1,27 39,0
1,00 20,0 46,0 20,0 0,87 23,0 8,20 17,0 36,0 17,0 0,80 21,0
1,20 25,0 38,0 25,0 1,33 19,0 8,40 17,0 29,0 17,0 0,87 20,0
1,40 25,0 45,0 25,0 1,93 13,0 8,60 15,0 28,0 15,0 0,67 22,0
1,60 37,0 66,0 37,0 1,93 19,0 8,80 17,0 27,0 17,0 0,67 25,0
1,80 44,0 73,0 44,0 2,13 21,0 9,00 19,0 29,0 19,0 0,80 24,0
2,00 41,0 73,0 41,0 2,87 14,0 9,20 16,0 28,0 16,0 0,80 20,0
2,20 42,0 85,0 42,0 2,53 17,0 9,40 15,0 27,0 15,0 0,73 20,0
2,40 40,0 78,0 40,0 3,07 13,0 9,60 15,0 26,0 15,0 0,73 20,0
2,60 35,0 81,0 35,0 3,00 12,0 9,80 14,0 25,0 14,0 0,67 21,0
2,80 33,0 78,0 33,0 2,93 11,0 10,00 12,0 22,0 12,0 0,40 30,0
3,00 33,0 77,0 33,0 3,13 11,0 10,20 15,0 21,0 15,0 0,40 37,0
3,20 34,0 81,0 34,0 2,87 12,0 10,40 13,0 19,0 13,0 0,40 32,0
3,40 30,0 73,0 30,0 2,47 12,0 10,60 13,0 19,0 13,0 0,73 18,0
3,60 27,0 64,0 27,0 1,47 18,0 10,80 17,0 28,0 17,0 0,53 32,0
3,80 23,0 45,0 23,0 1,07 22,0 11,00 17,0 25,0 17,0 0,73 23,0
4,00 24,0 40,0 24,0 1,40 17,0 11,20 15,0 26,0 15,0 0,67 22,0
4,20 29,0 50,0 29,0 1,00 29,0 11,40 12,0 22,0 12,0 0,40 30,0
4,40 23,0 38,0 23,0 0,87 27,0 11,60 16,0 22,0 16,0 0,33 48,0
4,60 24,0 37,0 24,0 1,00 24,0 11,80 36,0 41,0 36,0 0,33 108,0
4,80 20,0 35,0 20,0 0,73 27,0 12,00 39,0 44,0 39,0 0,80 49,0
5,00 19,0 30,0 19,0 0,60 32,0 12,20 17,0 29,0 17,0 0,40 42,0
5,20 19,0 28,0 19,0 0,53 36,0 12,40 24,0 30,0 24,0 0,47 51,0
5,40 20,0 28,0 20,0 0,73 27,0 12,60 14,0 21,0 14,0 0,60 23,0
5,60 15,0 26,0 15,0 0,67 22,0 12,80 13,0 22,0 13,0 0,20 65,0
5,80 15,0 25,0 15,0 0,73 20,0 13,00 42,0 45,0 42,0 1,40 30,0
6,00 18,0 29,0 18,0 0,67 27,0 13,20 41,0 62,0 41,0 0,87 47,0
6,20 17,0 27,0 17,0 0,73 23,0 13,40 34,0 47,0 34,0 1,27 27,0
6,40 15,0 26,0 15,0 0,53 28,0 13,60 63,0 82,0 63,0 1,27 50,0
6,60 19,0 27,0 19,0 0,60 32,0 13,80 54,0 73,0 54,0 2,53 21,0
6,80 15,0 24,0 15,0 0,53 28,0 14,00 143,0 181,0 143,0 1,20 119,0
7,00 15,0 23,0 15,0 0,40 37,0 14,20 363,0 381,0 363,0 3,60 101,0
7,20 13,0 19,0 13,0 0,40 32,0 14,40 512,0 566,0 512,0 ----- ----

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)
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PROVA  PENETROMETRICA  STATICA CPT  13
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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PROVA  PENETROMETRICA  STATICA CPT  14
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - pagina :  1 

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

prf LP LL Rp RL Rp/Rl
m Kg/cm² Kg/cm² Kg/cm² Kg/cm² -

0,20 29,0 32,0 29,0 0,93 31,0 8,20 15,0 25,0 15,0 0,80 19,0
0,40 16,0 30,0 16,0 0,20 80,0 8,40 18,0 30,0 18,0 0,73 25,0
0,60 14,0 17,0 14,0 0,27 52,0 8,60 23,0 34,0 23,0 0,73 31,0
0,80 13,0 17,0 13,0 0,93 14,0 8,80 16,0 27,0 16,0 0,67 24,0
1,00 19,0 33,0 19,0 0,93 20,0 9,00 12,0 22,0 12,0 0,53 22,0
1,20 24,0 38,0 24,0 1,53 16,0 9,20 10,0 18,0 10,0 0,53 19,0
1,40 18,0 41,0 18,0 1,40 13,0 9,40 11,0 19,0 11,0 0,60 18,0
1,60 18,0 39,0 18,0 1,67 11,0 9,60 12,0 21,0 12,0 0,67 18,0
1,80 17,0 42,0 17,0 1,20 14,0 9,80 14,0 24,0 14,0 0,60 23,0
2,00 14,0 32,0 14,0 0,80 17,0 10,00 13,0 22,0 13,0 0,53 24,0
2,20 13,0 25,0 13,0 0,53 24,0 10,20 12,0 20,0 12,0 0,47 26,0
2,40 11,0 19,0 11,0 1,00 11,0 10,40 12,0 19,0 12,0 0,40 30,0
2,60 14,0 29,0 14,0 1,13 12,0 10,60 11,0 17,0 11,0 0,47 24,0
2,80 17,0 34,0 17,0 1,13 15,0 10,80 11,0 18,0 11,0 0,47 24,0
3,00 20,0 37,0 20,0 1,07 19,0 11,00 12,0 19,0 12,0 0,47 26,0
3,20 22,0 38,0 22,0 1,13 19,0 11,20 13,0 20,0 13,0 0,47 28,0
3,40 26,0 43,0 26,0 1,40 19,0 11,40 12,0 19,0 12,0 0,47 26,0
3,60 24,0 45,0 24,0 1,20 20,0 11,60 11,0 18,0 11,0 0,40 27,0
3,80 19,0 37,0 19,0 0,93 20,0 11,80 35,0 41,0 35,0 0,60 58,0
4,00 35,0 49,0 35,0 1,67 21,0 12,00 44,0 53,0 44,0 0,47 94,0
4,20 23,0 48,0 23,0 1,07 22,0 12,20 13,0 20,0 13,0 0,53 24,0
4,40 21,0 37,0 21,0 1,07 20,0 12,40 11,0 19,0 11,0 1,00 11,0
4,60 27,0 43,0 27,0 1,07 25,0 12,60 32,0 47,0 32,0 0,80 40,0
4,80 24,0 40,0 24,0 0,80 30,0 12,80 44,0 56,0 44,0 1,20 37,0
5,00 18,0 30,0 18,0 0,67 27,0 13,00 75,0 93,0 75,0 0,93 80,0
5,20 17,0 27,0 17,0 0,60 28,0 13,20 88,0 102,0 88,0 0,93 94,0
5,40 19,0 28,0 19,0 0,40 47,0 13,40 46,0 60,0 46,0 1,00 46,0
5,60 24,0 30,0 24,0 0,93 26,0 13,60 15,0 30,0 15,0 0,60 25,0
5,80 17,0 31,0 17,0 0,53 32,0 13,80 13,0 22,0 13,0 0,47 28,0
6,00 16,0 24,0 16,0 0,87 18,0 14,00 27,0 34,0 27,0 1,00 27,0
6,20 17,0 30,0 17,0 0,73 23,0 14,20 16,0 31,0 16,0 0,33 48,0
6,40 18,0 29,0 18,0 0,73 25,0 14,40 38,0 43,0 38,0 0,73 52,0
6,60 17,0 28,0 17,0 0,80 21,0 14,60 59,0 70,0 59,0 0,73 80,0
6,80 17,0 29,0 17,0 0,40 42,0 14,80 102,0 113,0 102,0 1,07 96,0
7,00 24,0 30,0 24,0 0,87 28,0 15,00 88,0 104,0 88,0 2,07 43,0
7,20 17,0 30,0 17,0 0,73 23,0 15,20 312,0 343,0 312,0 2,40 130,0
7,40 20,0 31,0 20,0 0,53 37,0 15,40 568,0 604,0 568,0 1,67 341,0
7,60 22,0 30,0 22,0 0,80 27,0 15,60 344,0 369,0 344,0 3,67 94,0
7,80 19,0 31,0 19,0 0,73 26,0 15,80 512,0 567,0 512,0 1,67 307,0
8,00 21,0 32,0 21,0 0,67 31,0 16,00 431,0 456,0 431,0 ----- ----

- PENETROMETRO STATICO tipo GOUDA da  10 t  - (con anello allargatore)  - 
- COSTANTE DI TRASFORMAZIONE  Ct =  10  -  Velocità Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann ø = 35.7 mm (area punta 10 cm² - apertura 60°)
- manicotto laterale  (superficie 150 cm²)
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  14
DIAGRAMMA   DI   RESISTENZA 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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LEGENDA VALUTAZIONI LITOLOGICHE

Valutazioni in base al rapporto:          F = (Rp / RL)

( Begemann 1965 - Raccomandazioni A.G.I.  1977 )

valide in via approssimata per terreni immersi in falda :

F = Rp / RL NATURA LITOLOGICA PROPRIETA’

F <  15 TORBE ED ARGILLE ORGANICHE COESIVE
15 < F � 30 LIMI ED ARGILLE COESIVE
30 < F � 60 LIMI SABBIOSI E SABBIE LIMOSE GRANULARI

F >  60 SABBIE E SABBIE CON GHIAIA GRANULARI

Vengono inoltre riportate le valutazioni stratigrafiche fornite da Schmertmann (1978),
ricavabili in base ai valori di Rp e di FR = (RL / Rp) % :

- AO =   argilla organica e terreni misti
- Att =   argilla (inorganica) molto tenera
- At =   argilla (inorganica) tenera
- Am =   argilla (inorganica) di media consistenza
- Ac =   argilla (inorganica) consistente
- Acc =   argilla (inorganica) molto consistente
- ASL =   argilla sabbiosa e limosa
- SAL =   sabbia e limo / sabbia e limo argilloso
- Ss =   sabbia sciolta
- Sm =   sabbia mediamente addensata
- Sd =   sabbia densa o cementata
- SC =   sabbia con molti fossili, calcareniti

Secondo Schmertmann il valore della resistenza laterale da usarsi, dovrebbe essere pari  a:

- 1/3 � 1/2  di quello misurato , per depositi sabbiosi
- quello misurato ( inalterato ) , per depositi coesivi.
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PROVA  PENETROMETRICA  STATICA CPT  1
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  2
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.
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Sabbie e Ghiaie
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PROVA  PENETROMETRICA  STATICA CPT  3
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0
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4,0 4,0 4,0

5,0 5,0 5,0

6,0 6,0 6,0

7,0 7,0 7,0

8,0 8,0 8,0

9,0 9,0 9,0

10,0 10,0 10,0

11,0 11,0 11,0

12,0 12,0 12,0

13,0 13,0 13,0

14,0 14,0 14,0

15,0 15,0 15,0

16,0 16,0 16,0

17,0 17,0 17,0

18,0 18,0 18,0

19,0 19,0 19,0

20,0 20,0 20,0

5 15 30 60 120 200

A
O

A
t
t

A
t

A
m

A
c

A
c
c

A
S
L

S
A
L

S
s

S
m

S
d

S
C

Software by:  Dr.D.Merlin - 0425/840820
E-mail: geologomagnani@libero.it



Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  4
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.
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Sabbie e Ghiaie
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PROVA  PENETROMETRICA  STATICA CPT  5
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  6
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  7
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0

6,0 6,0 6,0
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  8
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0
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Magnani dott. Andrea Geologo
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  9
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : tracce d'acqua fondo foro                         - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0

6,0 6,0 6,0

7,0 7,0 7,0
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  10
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0

6,0 6,0 6,0

7,0 7,0 7,0

8,0 8,0 8,0

9,0 9,0 9,0
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Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  11
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0

6,0 6,0 6,0

7,0 7,0 7,0

8,0 8,0 8,0
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Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  12
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0

6,0 6,0 6,0

7,0 7,0 7,0

8,0 8,0 8,0
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Magnani dott. Andrea Geologo
47023 CESENA (FO) - Piazza Isei, 18
Tel.ab. 0547-293010    Uff. 0547-25121    Fax. 0547-366469    cell. 0335-5410485

Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  13
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0

6,0 6,0 6,0
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Rifer. 001-NOV

PROVA  PENETROMETRICA  STATICA CPT  14
VALUTAZIONI   LITOLOGICHE 2.010496-091

- committente : Novello S.p.A. - data : 02/11/2009
- lavoro    : Piano di Riqualificazione Urbana "NOVELLO" - quota inizio : Piano Campagna                
- località    : Cesena - prof. falda : Falda non rilevata
- note : falda assente                                     - scala vert.: 1 :  100

Rp/RL  (Litologia Begemann 1965  A.G.I. 1977) Rp - RL/Rp  (Litologia Schmertmann 1978) 
Torbe ed

Argille organiche
Limi ed 
Argille

Limi sabb.
Sabbie lim.

Sabbie e
Sabbie e Ghiaie

m 0,0 0,0 0,0

1,0 1,0 1,0

2,0 2,0 2,0

3,0 3,0 3,0

4,0 4,0 4,0

5,0 5,0 5,0

6,0 6,0 6,0

7,0 7,0 7,0
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9,0 9,0 9,0
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 Relazione Geologico-Tecnica    Comparto Novello 

Allegato C 
PROVE D’ARCHIVIO 

Sondaggi:
- S1-se;
- S2-se;
- S3-se;
- S4-se ; 
- S5-se ; 
- S6-se ; 
- S7-se ; 
- S8-se ; 
- S8bis-se;
- S11-park;
- S12-park;
- S1-cu;
- S2-cu;
- S4-au.

Diagrammi prove con punta 
 elettrica e piezocono: 

- CPTU0-se;
- CPTU1-se;
- CPTU2-se;
- CPTU3-se;
- CPTU4-se;
- CPTU5-se;
- CPTU6-se.
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 Relazione Geologico-Tecnica    Comparto Novello 
  

 

 

 

 
 
 
 
 
 
 
 

 
 

Allegato D 

VERIFICHE ALLA LIQUEFAZIONE  
  
 



Rif: 001-NOV4 CPT 4   data: 01/12/2009
CT: 10   Falda: -2,00  m ipotesi falda VERIFICA ALLA LIQUEFAZIONE
COMPARTO NOVELLO - CESENA

prf. LP LT RP RL RP/RL SIGMA' vo SIGMA vo F Q Ic qc1N Ic1 CRR (7,5 M) rd CSR CRR/CSR
0,20 35 48 35 1,67 21 0,04 0,04 INSATURO
0,40 33 58 33 3 11 0,07 0,07 INSATURO
0,60 32 77 32 2,4 13 0,11 0,11 INSATURO
0,80 35 71 35 2,8 13 0,15 0,15 INSATURO
1,00 20 62 20 2,47 8 0,19 0,19 INSATURO
1,20 25 62 25 2,47 10 0,22 0,22 INSATURO
1,40 26 63 26 1,47 18 0,26 0,26 INSATURO
1,60 46 68 46 0,93 49 0,3 0,3 INSATURO
1,80 39 53 39 1,27 31 0,33 0,33 INSATURO
2,00 38 57 38 1,47 26 0,35 0,35 INSATURO
2,20 23 45 23 1,13 20 0,37 0,39 5,00 61,11 2,55 7,88 3,21 0,057 0,983 0,013 4,22
2,40 33 50 33 1,67 20 0,39 0,43 5,13 83,51 2,47 9,20 3,16 0,058 0,982 0,014 4,12
2,60 23 48 23 1,13 20 0,41 0,47 5,02 54,95 2,58 7,49 3,23 0,056 0,980 0,015 3,87
2,80 22 39 22 0,8 28 0,43 0,51 3,72 49,98 2,52 7,15 3,17 0,056 0,979 0,015 3,73
3,00 21 33 21 1 21 0,45 0,55 4,89 45,44 2,63 46,67 2,62 0,089 0,977 0,015 5,76
3,20 24 39 24 1,2 20 0,47 0,59 5,13 49,81 2,62 51,06 2,61 0,092 0,976 0,016 5,84
3,40 24 42 24 1 24 0,48 0,62 4,28 48,71 2,57 7,07 3,21 0,056 0,974 0,016 3,44
3,60 26 41 26 1,4 19 0,5 0,66 5,52 50,68 2,64 52,00 2,63 0,093 0,972 0,017 5,61
3,80 25 46 25 1,47 17 0,52 0,7 6,05 46,73 2,69 48,08 2,68 0,090 0,971 0,017 5,33
4,00 29 51 29 1,47 20 0,54 0,74 5,20 52,33 2,61 53,70 2,60 0,094 0,969 0,017 5,50
4,20 35 57 35 2,27 15 0,56 0,78 6,63 61,11 2,65 62,50 2,64 0,103 0,968 0,017 5,90
4,40 30 64 30 1,67 18 0,58 0,82 5,72 50,31 2,65 51,72 2,64 0,093 0,966 0,018 5,26
4,60 28 53 28 1,87 15 0,6 0,86 6,89 45,23 2,74 46,67 2,73 0,089 0,965 0,018 4,97
4,80 29 57 29 1,67 17 0,62 0,9 5,94 45,32 2,70 46,77 2,69 0,089 0,963 0,018 4,92
5,00 27 52 27 1,67 16 0,64 0,94 6,41 40,72 2,75 42,19 2,74 0,085 0,962 0,018 4,67
5,20 33 58 33 1,8 18 0,66 0,98 5,62 48,52 2,66 50,00 2,65 0,092 0,960 0,018 4,98
5,40 36 63 36 2,13 17 0,68 1,02 6,09 51,44 2,67 52,94 2,66 0,094 0,959 0,019 5,05
5,60 34 66 34 2,4 14 0,7 1,06 7,29 47,06 2,75 48,57 2,74 0,090 0,957 0,019 4,83
5,80 33 69 33 2,13 15 0,72 1,1 6,68 44,31 2,74 45,83 2,73 0,088 0,956 0,019 4,67
6,00 33 65 33 2 17 0,74 1,14 6,28 43,05 2,73 44,59 2,72 0,087 0,954 0,019 4,59
6,20 29 59 29 1,73 17 0,75 1,17 6,22 37,11 2,77 38,67 2,76 0,082 0,953 0,019 4,28
6,40 26 52 26 1,73 15 0,77 1,21 6,98 32,19 2,85 33,77 2,83 0,078 0,951 0,019 4,05
6,60 43 69 43 2,13 20 0,79 1,25 5,10 52,85 2,60 54,43 2,59 0,095 0,950 0,019 4,89
6,80 46 78 46 1,4 33 0,81 1,29 3,13 55,20 2,44 7,54 3,11 0,056 0,948 0,020 2,89
7,00 32 53 32 1,47 22 0,83 1,33 4,79 36,95 2,69 38,55 2,68 0,082 0,946 0,020 4,19
7,20 33 55 33 1,53 22 0,85 1,37 4,84 37,21 2,69 38,82 2,68 0,082 0,945 0,020 4,18
7,40 27 50 27 1,27 21 0,87 1,41 4,96 29,41 2,77 31,03 2,75 0,076 0,943 0,020 3,84
7,60 26 45 26 1,2 22 0,89 1,45 4,89 27,58 2,79 29,21 2,77 0,074 0,942 0,020 3,75
7,80 38 56 38 1,6 24 0,91 1,49 4,38 40,12 2,64 41,76 2,62 0,085 0,940 0,020 4,26
8,00 37 61 37 0,93 40 0,93 1,53 2,62 38,14 2,50 6,31 3,13 0,055 0,939 0,020 2,77
8,20 31 45 31 1,53 20 0,95 1,57 5,20 30,98 2,77 32,63 2,75 0,077 0,937 0,020 3,86
8,40 21 44 21 0,93 23 0,95 1,59 4,79 20,43 2,88 22,11 2,85 0,068 0,936 0,020 3,38
8,60 31 45 31 0,4 78 0,96 1,62 1,36 30,60 2,40 5,68 3,03 0,055 0,934 0,020 2,69
8,80 27 33 27 1,07 25 0,98 1,66 4,22 25,86 2,76 27,55 2,74 0,073 0,933 0,020 3,57
9,00 34 50 34 1,13 30 1 1,7 3,50 32,30 2,64 34,00 2,62 0,078 0,931 0,020 3,83
9,20 30 47 30 1,4 21 1,02 1,74 4,95 27,71 2,79 29,41 2,77 0,075 0,928 0,020 3,64
9,40 19 40 19 0,4 48 1,04 1,78 2,32 16,56 2,75 18,27 2,72 0,065 0,923 0,020 3,20
9,60 31 37 31 1,33 23 1,06 1,82 4,56 27,53 2,77 29,25 2,75 0,074 0,918 0,020 3,65
9,80 34 54 34 1,13 30 1,08 1,86 3,52 29,76 2,67 31,48 2,65 0,076 0,912 0,020 3,75

10,00 31 48 31 1 31 1,1 1,9 3,44 26,45 2,70 28,18 2,68 0,073 0,907 0,020 3,63
10,20 32 47 32 1,53 21 1,11 1,93 5,09 27,09 2,80 28,83 2,78 0,074 0,902 0,020 3,65
10,40 20 43 20 1,4 14 1,13 1,97 7,76 15,96 3,10 17,70 3,06 0,065 0,896 0,020 3,21
10,60 26 47 26 1,4 19 1,15 2,01 5,84 20,86 2,93 22,61 2,90 0,069 0,891 0,020 3,42
10,80 22 43 22 1,27 17 1,17 2,05 6,37 17,05 3,02 18,80 2,99 0,066 0,886 0,020 3,28
11,00 20 39 20 1 20 1,19 2,09 5,58 15,05 3,02 16,81 2,98 0,064 0,880 0,020 3,20
11,20 23 38 23 1,2 19 1,21 2,13 5,75 17,25 2,98 19,01 2,95 0,066 0,875 0,020 3,31
11,40 23 41 23 1,33 17 1,23 2,17 6,39 16,93 3,02 18,70 2,99 0,066 0,870 0,020 3,31
11,60 26 46 26 0,73 35 1,25 2,21 3,07 19,03 2,78 20,80 2,75 0,067 0,864 0,020 3,41
11,80 28 39 28 0,47 60 1,26 2,24 1,82 20,44 2,62 22,22 2,59 0,069 0,859 0,020 3,47
12,00 47 54 47 1,07 44 1,28 2,28 2,39 34,94 2,50 6,06 3,13 0,055 0,854 0,020 2,80
12,20 22 38 22 0,67 33 1,3 2,32 3,40 15,14 2,88 16,92 2,85 0,064 0,848 0,020 3,28
12,40 21 31 21 0,93 23 1,32 2,36 4,99 14,12 3,01 15,91 2,97 0,063 0,843 0,019 3,25
12,60 17 31 17 0,87 20 1,33 2,39 5,95 10,98 3,14 12,78 3,09 0,061 0,838 0,019 3,12
12,80 17 30 17 0,53 32 1,35 2,43 3,64 10,79 3,02 12,59 2,96 0,060 0,832 0,019 3,13
13,00 17 25 17 0,67 26 1,37 2,47 4,61 10,61 3,09 12,41 3,03 0,060 0,827 0,019 3,13
13,20 21 31 21 0,6 35 1,39 2,51 3,24 13,30 2,92 15,11 2,87 0,063 0,822 0,019 3,27
13,40 21 30 21 0,87 24 1,41 2,55 4,72 13,09 3,02 14,89 2,98 0,062 0,816 0,019 3,27
13,60 23 36 23 1 23 1,43 2,59 4,90 14,27 3,00 16,08 2,96 0,063 0,811 0,019 3,34
13,80 18 33 18 1,07 17 1,45 2,63 6,96 10,60 3,20 12,41 3,15 0,060 0,806 0,019 3,20
14,00 18 34 18 0,93 19 1,47 2,67 6,07 10,43 3,17 12,24 3,11 0,060 0,800 0,019 3,21
14,20 23 37 23 1,13 20 1,48 2,7 5,57 13,72 3,05 15,54 3,01 0,063 0,795 0,019 3,36
14,40 22 39 22 1,2 18 1,5 2,74 6,23 12,84 3,10 14,67 3,06 0,062 0,790 0,019 3,34
14,60 17 35 17 1,2 14 1,52 2,78 8,44 9,36 3,29 11,18 3,24 0,059 0,784 0,019 3,20
14,80 15 33 15 0,73 20 1,54 2,82 5,99 7,91 3,26 9,74 3,19 0,058 0,779 0,018 3,15
15,00 17 28 17 0,73 23 1,56 2,86 5,16 9,06 3,17 10,90 3,11 0,059 0,774 0,018 3,22
15,20 22 33 22 0,87 25 1,58 2,9 4,55 12,09 3,04 13,92 2,99 0,062 0,768 0,018 3,38
15,40 18 31 18 0,8 23 1,6 2,94 5,31 9,41 3,16 11,25 3,10 0,059 0,763 0,018 3,28
15,60 26 38 26 1,4 19 1,62 2,98 6,08 14,21 3,06 16,05 3,02 0,063 0,757 0,018 3,52
15,80 54 75 54 1,73 31 1,64 3,02 3,39 31,09 2,64 32,93 2,62 0,077 0,752 0,018 4,33
16,00 39 65 39 1,6 24 1,66 3,06 4,45 21,65 2,84 23,49 2,81 0,070 0,747 0,018 3,91
16,20 41 65 41 1,4 29 1,68 3,1 3,69 22,56 2,77 24,40 2,74 0,070 0,741 0,018 3,98
16,40 16 37 16 1,13 14 1,7 3,14 8,79 7,56 3,38 9,41 3,30 0,058 0,736 0,018 3,29
16,60 31 48 31 1,07 29 1,71 3,17 3,84 16,27 2,89 18,13 2,85 0,065 0,731 0,018 3,72
16,80 19 35 19 1,13 17 1,73 3,21 7,16 9,13 3,26 10,98 3,19 0,059 0,725 0,017 3,40
17,00 22 39 22 1,6 14 1,75 3,25 8,53 10,71 3,25 12,57 3,20 0,060 0,720 0,017 3,50
17,20 332 356 332 2,4 138 1,77 3,29 0,73 185,71 1,62 13,70 2,57 0,061 0,715 0,017 3,58
17,40 376 412 376 0 0



Rif: 001-NOV4 CPT 6   data: 01/12/2009
CT: 10   Falda: -2,00  m ipotesi falda VERIFICA ALLA LIQUEFAZIONE
COMPARTO NOVELLO - CESENA

prf. LP LT RP RL RP/RL SIGMA' vo SIGMA vo F Q Ic qc1N Ic1 CRR (7,5 M) rd CSR CRR/CSR
0,2 4 12 4 0,27 15 0,04 0,04 INSATURO
0,4 18 22 18 1,47 12 0,07 0,07 INSATURO
0,6 25 47 25 1,67 15 0,11 0,11 INSATURO
0,8 23 48 23 1,53 15 0,15 0,15 INSATURO

1 24 47 24 1,4 17 0,19 0,19 INSATURO
1,2 30 51 30 1,53 20 0,22 0,22 INSATURO
1,4 23 46 23 1,87 12 0,26 0,26 INSATURO
1,6 28 56 28 1,2 23 0,3 0,3 INSATURO
1,8 37 55 37 1,2 31 0,33 0,33 INSATURO

2 45 63 45 1,2 38 0,35 0,35 INSATURO
2,2 40 58 40 1,8 22 0,37 0,39 4,54 107,05 2,37 10,40 3,09 0,059 0,983 0,013 4,38
2,4 46 73 46 1,53 30 0,39 0,43 3,36 116,85 2,24 10,86 3,00 0,059 0,982 0,014 4,22
2,6 35 58 35 1,13 31 0,41 0,47 3,27 84,22 2,32 9,24 3,05 0,058 0,980 0,015 3,97
2,8 36 53 36 1,87 19 0,43 0,51 5,27 82,53 2,49 9,15 3,17 0,058 0,979 0,015 3,84

3 21 49 21 1 21 0,45 0,55 4,89 45,44 2,63 46,67 2,62 0,089 0,977 0,015 5,76
3,2 25 40 25 1,4 18 0,47 0,59 5,74 51,94 2,64 53,19 2,64 0,094 0,976 0,016 5,94
3,4 23 44 23 1,53 15 0,48 0,62 6,84 46,63 2,73 47,92 2,72 0,090 0,974 0,016 5,53
3,6 24 47 24 1,67 14 0,5 0,66 7,16 46,68 2,75 48,00 2,74 0,090 0,972 0,017 5,43
3,8 27 52 27 1,53 18 0,52 0,7 5,82 50,58 2,66 51,92 2,65 0,093 0,971 0,017 5,51

4 28 51 28 1,73 16 0,54 0,74 6,35 50,48 2,69 51,85 2,68 0,093 0,969 0,017 5,42
4,2 23 49 23 1,33 17 0,56 0,78 5,99 39,68 2,74 41,07 2,73 0,084 0,968 0,017 4,83
4,4 26 46 26 1,4 19 0,58 0,82 5,56 43,41 2,69 44,83 2,68 0,087 0,966 0,018 4,95
4,6 20 41 20 1,07 19 0,6 0,86 5,59 31,90 2,78 33,33 2,77 0,078 0,965 0,018 4,35
4,8 21 37 21 1,07 20 0,62 0,9 5,32 32,42 2,76 33,87 2,75 0,078 0,963 0,018 4,33

5 23 39 23 1,33 17 0,64 0,94 6,03 34,47 2,78 35,94 2,77 0,080 0,962 0,018 4,38
5,2 23 43 23 1,2 19 0,65 0,97 5,45 33,89 2,75 35,38 2,74 0,079 0,960 0,019 4,29
5,4 28 46 28 1,6 18 0,67 1,01 5,93 40,28 2,73 41,79 2,72 0,085 0,959 0,019 4,54
5,6 32 56 32 1,6 20 0,69 1,05 5,17 44,86 2,65 46,38 2,64 0,089 0,957 0,019 4,71
5,8 31 55 31 1,73 18 0,71 1,09 5,78 42,13 2,71 43,66 2,70 0,086 0,956 0,019 4,56

6 28 54 28 1,47 19 0,73 1,13 5,47 36,81 2,73 38,36 2,72 0,082 0,954 0,019 4,29
6,2 28 50 28 1,2 23 0,75 1,17 4,47 35,77 2,68 37,33 2,66 0,081 0,953 0,019 4,22
6,4 29 47 29 1,87 16 0,77 1,21 6,73 36,09 2,80 37,66 2,79 0,081 0,951 0,019 4,21
6,6 39 67 39 1,67 23 0,79 1,25 4,42 47,78 2,59 7,03 3,22 0,056 0,950 0,019 2,88
6,8 62 87 62 1,4 44 0,81 1,29 2,31 74,95 2,25 8,75 2,98 0,057 0,948 0,020 2,94

7 61 82 61 1,27 48 0,83 1,33 2,13 71,89 2,24 8,57 2,97 0,057 0,946 0,020 2,92
7,2 39 58 39 2,27 17 0,85 1,37 6,03 44,27 2,71 45,88 2,70 0,088 0,945 0,020 4,48
7,4 47 81 47 1,6 29 0,87 1,41 3,51 52,40 2,49 7,35 3,15 0,056 0,943 0,020 2,84
7,6 41 65 41 3,33 12 0,89 1,45 8,42 44,44 2,81 46,07 2,80 0,088 0,942 0,020 4,46
7,8 39 89 39 1,27 31 0,9 1,48 3,38 41,69 2,55 6,58 3,18 0,055 0,940 0,020 2,78

8 59 78 59 1,93 31 0,92 1,52 3,36 62,48 2,42 8,01 3,10 0,057 0,939 0,020 2,83
8,2 53 82 53 1,53 35 0,94 1,56 2,97 54,72 2,42 7,51 3,10 0,056 0,937 0,020 2,80
8,4 43 66 43 1,4 31 0,96 1,6 3,38 43,13 2,54 6,69 3,17 0,056 0,936 0,020 2,76
8,6 35 56 35 2,4 15 0,98 1,64 7,19 34,04 2,84 35,71 2,83 0,080 0,934 0,020 3,95
8,8 23 59 23 0,87 27 0,98 1,66 4,08 21,78 2,81 23,47 2,79 0,070 0,933 0,020 3,41

9 37 50 37 1,2 31 1 1,7 3,40 35,30 2,60 37,00 2,59 0,081 0,931 0,020 3,95
9,2 35 53 35 1,27 28 1,02 1,74 3,82 32,61 2,66 34,31 2,64 0,079 0,928 0,020 3,84
9,4 37 56 37 1,67 22 1,04 1,78 4,74 33,87 2,71 35,58 2,70 0,080 0,923 0,020 3,90
9,6 36 61 36 1,67 22 1,06 1,82 4,89 32,25 2,74 33,96 2,72 0,078 0,918 0,020 3,85
9,8 35 60 35 1,73 20 1,08 1,86 5,22 30,69 2,77 32,41 2,76 0,077 0,912 0,020 3,79
10 30 56 30 1,67 18 1,09 1,89 5,94 25,79 2,87 27,52 2,85 0,073 0,907 0,020 3,59

10,2 34 59 34 1,53 22 1,11 1,93 4,77 28,89 2,76 30,63 2,75 0,076 0,902 0,020 3,73
10,4 36 59 36 1,33 27 1,13 1,97 3,91 30,12 2,69 31,86 2,67 0,077 0,896 0,020 3,79
10,6 51 71 51 1,87 27 1,15 2,01 3,82 42,60 2,58 6,66 3,20 0,056 0,891 0,020 2,76
10,8 49 77 49 0,93 53 1,17 2,05 1,98 40,13 2,41 6,47 3,06 0,055 0,886 0,020 2,76

11 25 39 25 1,27 20 1,19 2,09 5,54 19,25 2,94 21,01 2,91 0,068 0,880 0,020 3,38
11,2 41 60 41 1,2 34 1,21 2,13 3,09 32,12 2,60 33,88 2,59 0,078 0,875 0,020 3,93
11,4 18 36 18 0,93 19 1,23 2,17 5,87 12,87 3,09 14,63 3,04 0,062 0,870 0,020 3,14
11,6 23 37 23 0,93 25 1,25 2,21 4,47 16,63 2,93 18,40 2,89 0,065 0,864 0,020 3,31
11,8 18 32 18 1 18 1,27 2,25 6,35 12,40 3,12 14,17 3,08 0,062 0,859 0,020 3,14

12 18 33 18 1 18 1,29 2,29 6,37 12,18 3,13 13,95 3,08 0,062 0,854 0,020 3,15
12,2 22 37 22 0,87 25 1,31 2,33 4,42 15,02 2,96 16,79 2,92 0,064 0,848 0,019 3,28
12,4 22 35 22 1,47 15 1,32 2,36 7,48 14,88 3,11 16,67 3,07 0,064 0,843 0,019 3,28
12,6 33 55 33 1 33 1,34 2,4 3,27 22,84 2,73 24,63 2,71 0,071 0,838 0,019 3,64
12,8 20 35 20 1,8 11 1,36 2,44 10,25 12,91 3,25 14,71 3,21 0,062 0,832 0,019 3,23

13 22 49 22 0,73 30 1,38 2,48 3,74 14,14 2,93 15,94 2,89 0,063 0,827 0,019 3,30
13,2 26 37 26 1 26 1,4 2,52 4,26 16,77 2,91 18,57 2,87 0,065 0,822 0,019 3,43
13,4 22 37 22 0,93 24 1,42 2,56 4,78 13,69 3,01 15,49 2,97 0,063 0,816 0,019 3,31
13,6 20 34 20 0,73 27 1,44 2,6 4,20 12,08 3,02 13,89 2,97 0,062 0,811 0,019 3,25
13,8 20 31 20 0,87 23 1,45 2,63 5,01 11,98 3,07 13,79 3,02 0,061 0,806 0,019 3,26

14 32 45 32 1,33 24 1,47 2,67 4,53 19,95 2,87 21,77 2,84 0,068 0,800 0,019 3,63
14,2 21 41 21 1,6 13 1,49 2,71 8,75 12,28 3,22 14,09 3,17 0,062 0,795 0,019 3,31
14,4 19 43 19 1,07 18 1,51 2,75 6,58 10,76 3,18 12,58 3,13 0,060 0,790 0,019 3,26
14,6 23 39 23 1,07 22 1,53 2,79 5,29 13,21 3,05 15,03 3,01 0,063 0,784 0,018 3,38
14,8 17 33 17 1,2 14 1,55 2,83 8,47 9,14 3,30 10,97 3,24 0,059 0,779 0,018 3,22

15 17 35 17 0,6 28 1,57 2,87 4,25 9,00 3,12 10,83 3,06 0,059 0,774 0,018 3,23
15,2 31 40 31 1,13 27 1,59 2,91 4,02 17,67 2,88 19,50 2,84 0,066 0,768 0,018 3,65
15,4 21 38 21 1,33 16 1,61 2,95 7,37 11,21 3,20 13,04 3,15 0,061 0,763 0,018 3,37
15,6 20 40 20 0,93 21 1,63 2,99 5,47 10,44 3,14 12,27 3,08 0,060 0,757 0,018 3,35
15,8 59 73 59 1,73 34 1,64 3,02 3,09 34,13 2,58 6,00 3,19 0,055 0,752 0,018 3,07

16 41 67 41 1,93 21 1,66 3,06 5,09 22,86 2,86 24,70 2,83 0,071 0,747 0,018 3,97
16,2 21 50 21 1,47 14 1,68 3,1 8,21 10,65 3,24 12,50 3,19 0,060 0,741 0,018 3,42
16,4 23 45 23 1,73 13 1,7 3,14 8,71 11,68 3,23 13,53 3,18 0,061 0,736 0,018 3,49
16,6 17 43 17 0,73 23 1,72 3,18 5,28 8,03 3,22 9,88 3,15 0,058 0,731 0,017 3,34
16,8 15 26 15 1,53 10 1,74 3,22 12,99 6,77 3,52 8,62 3,45 0,057 0,725 0,017 3,30

17 20 43 20 0,53 37 1,76 3,26 3,17 9,51 3,03 11,36 2,96 0,059 0,720 0,017 3,45
17,2 77 85 77 0,6 128 1,78 3,3 0,81 41,40 2,17 6,58 2,88 0,055 0,715 0,017 3,24
17,4 84 93 84 2,8 30 1,8 3,34 3,47 44,81 2,53 6,83 3,17 0,056 0,709 0,017 3,27
17,6 289 331 289 2,87 101 1,82 3,38 1,00 156,93 1,77 12,60 2,67 0,060 0,704 0,017 3,58
17,8 324 367 324 0 0



Rif: 001-NOV4 CPT 7   data: 01/12/2009
CT: 10   Falda: -2,00  m ipotesi falda VERIFICA ALLA LIQUEFAZIONE
COMPARTO NOVELLO - CESENA

prf. LP LT RP RL RP/RL SIGMA' vo SIGMA vo F Q Ic qc1N Ic1 CRR (7,5 M) rd CSR CRR/CSR
0,2 15 22 15 0,73 20 0,04 0,04 INSATURO 
0,4 17 28 17 0,87 20 0,07 0,07 INSATURO 
0,6 21 34 21 1,07 20 0,11 0,11 INSATURO 
0,8 22 38 22 1,47 15 0,15 0,15 INSATURO 

1 26 48 26 1,4 19 0,19 0,19 INSATURO 
1,2 26 47 26 1,2 22 0,22 0,22 INSATURO 
1,4 24 42 24 1 24 0,26 0,26 INSATURO 
1,6 22 37 22 0,93 24 0,3 0,3 INSATURO 
1,8 24 38 24 1 24 0,33 0,33 INSATURO 

2 25 40 25 1,47 17 0,35 0,35 INSATURO 
2,2 36 58 36 1,4 26 0,37 0,39 3,93 96,24 2,35 9,86 3,07 0,058 0,983 0,013 4,35
2,4 28 49 28 1,53 18 0,39 0,43 5,55 70,69 2,55 8,47 3,21 0,057 0,982 0,014 4,08
2,6 39 62 39 2 20 0,41 0,47 5,19 93,98 2,45 9,75 3,15 0,058 0,980 0,015 4,00
2,8 29 59 29 1,27 23 0,43 0,51 4,46 66,26 2,49 8,21 3,17 0,057 0,979 0,015 3,79

3 22 41 22 0,93 24 0,45 0,55 4,34 47,67 2,58 6,99 3,22 0,056 0,977 0,015 3,62
3,2 17 31 17 1,2 14 0,47 0,59 7,31 34,91 2,84 36,17 2,83 0,080 0,976 0,016 5,06
3,4 18 36 18 0,93 19 0,49 0,63 5,35 35,45 2,74 36,73 2,73 0,081 0,974 0,016 4,98
3,6 19 33 19 1,4 14 0,51 0,67 7,64 35,94 2,84 37,25 2,83 0,081 0,972 0,017 4,91
3,8 19 40 19 1,4 14 0,53 0,71 7,65 34,51 2,86 35,85 2,85 0,080 0,971 0,017 4,75

4 24 45 24 1,13 21 0,55 0,75 4,86 42,27 2,65 43,64 2,64 0,086 0,969 0,017 5,06
4,2 28 45 28 1,6 18 0,56 0,78 5,88 48,61 2,67 50,00 2,66 0,092 0,968 0,017 5,26
4,4 26 50 26 1,67 16 0,58 0,82 6,63 43,41 2,74 44,83 2,73 0,087 0,966 0,018 4,95
4 6 25 50 25 1 6 16 0 6 0 86 6 63 40 23 2 77 41 67 2 76 0 085 0 965 0 018 4 744,6 25 50 25 1,6 16 0,6 0,86 6,63 40,23 2,77 41,67 2,76 0,085 0,965 0,018 4,74
4,8 28 52 28 1,8 16 0,62 0,9 6,64 43,71 2,74 45,16 2,73 0,088 0,963 0,018 4,85

5 30 57 30 2 15 0,64 0,94 6,88 45,41 2,74 46,88 2,73 0,089 0,962 0,018 4,88
5,2 32 62 32 1,87 17 0,66 0,98 6,03 47,00 2,69 48,48 2,68 0,090 0,960 0,018 4,91
5,4 29 57 29 1,87 16 0,68 1,02 6,68 41,15 2,76 42,65 2,75 0,086 0,959 0,019 4,60
5,6 27 55 27 1,6 17 0,7 1,06 6,17 37,06 2,77 38,57 2,75 0,082 0,957 0,019 4,39
5,8 32 56 32 2,13 15 0,72 1,1 6,89 42,92 2,76 44,44 2,75 0,087 0,956 0,019 4,61

6 36 68 36 2 18 0,74 1,14 5,74 47,11 2,67 48,65 2,66 0,091 0,954 0,019 4,77
6,2 36 66 36 2,2 16 0,76 1,18 6,32 45,82 2,71 47,37 2,70 0,089 0,953 0,019 4,68
6,4 33 66 33 1,73 19 0,78 1,22 5,44 40,74 2,70 42,31 2,69 0,085 0,951 0,019 4,44
6,6 38 64 38 1,8 21 0,8 1,26 4,90 45,93 2,63 47,50 2,62 0,090 0,950 0,019 4,64
6,8 37 64 37 1,93 19 0,82 1,3 5,41 43,54 2,68 45,12 2,67 0,088 0,948 0,019 4,51

7 30 59 30 1,33 23 0,84 1,34 4,64 34,12 2,70 35,71 2,69 0,080 0,946 0,020 4,09
7,2 33 53 33 1,33 25 0,86 1,38 4,21 36,77 2,65 38,37 2,64 0,082 0,945 0,020 4,18
7,4 30 50 30 1,6 19 0,87 1,41 5,60 32,86 2,77 34,48 2,76 0,079 0,943 0,020 3,99
7,6 39 63 39 1,47 27 0,89 1,45 3,91 42,19 2,59 6,62 3,21 0,056 0,942 0,020 2,80
7,8 21 43 21 1,6 13 0,91 1,49 8,20 21,44 3,02 23,08 3,00 0,069 0,940 0,020 3,48

8 25 49 25 0,33 75 0,93 1,53 1,41 25,24 2,48 5,18 3,08 0,054 0,939 0,020 2,72
8,2 37 42 37 1,13 33 0,95 1,57 3,19 37,29 2,56 6,24 3,18 0,055 0,937 0,020 2,76
8,4 22 39 22 1,2 18 0,97 1,61 5,89 21,02 2,93 22,68 2,90 0,069 0,936 0,020 3,43
8,6 18 36 18 0,8 23 0,99 1,65 4,89 16,52 2,95 18,18 2,92 0,065 0,934 0,020 3,24
8,8 17 29 17 0,67 26 1,01 1,69 4,38 15,16 2,95 16,83 2,92 0,064 0,933 0,020 3,18

9 14 24 14 0,67 21 1,02 1,72 5,46 12,04 3,09 13,73 3,04 0,061 0,931 0,020 3,03
9,2 16 26 16 0,8 20 1,04 1,76 5,62 13,69 3,05 15,38 3,02 0,063 0,928 0,020 3,09
9,4 17 29 17 0,8 21 1,06 1,8 5,26 14,34 3,02 16,04 2,98 0,063 0,923 0,020 3,13
9,6 21 33 21 0,8 26 1,08 1,84 4,18 17,74 2,88 19,44 2,85 0,066 0,918 0,020 3,28
9,8 25 37 25 1,47 17 1,1 1,88 6,36 21,02 2,95 22,73 2,93 0,069 0,912 0,020 3,42
10 22 44 22 1,13 19 1,12 1,92 5,63 17,93 2,97 19,64 2,94 0,066 0,907 0,020 3,30

10,2 27 44 27 1,2 23 1,14 1,96 4,79 21,96 2,85 23,68 2,83 0,070 0,902 0,020 3,48
10 4 25 43 25 1 47 17 1 16 2 6 39 19 83 2 97 21 55 2 94 0 068 0 896 0 020 3 4010,4 25 43 25 1,47 17 1,16 2 6,39 19,83 2,97 21,55 2,94 0,068 0,896 0,020 3,40
10,6 23 45 23 1,2 19 1,18 2,04 5,73 17,76 2,97 19,49 2,94 0,066 0,891 0,020 3,33
10,8 21 39 21 1,13 19 1,19 2,07 5,97 15,91 3,02 17,65 2,99 0,065 0,886 0,020 3,25

11 20 37 20 0,87 23 1,21 2,11 4,86 14,79 2,99 16,53 2,95 0,064 0,880 0,020 3,22
11,2 23 36 23 0,47 49 1,23 2,15 2,25 16,95 2,74 18,70 2,70 0,066 0,875 0,020 3,32
11,4 39 46 39 1,07 37 1,25 2,19 2,91 29,45 2,61 31,20 2,60 0,076 0,870 0,020 3,86
11,6 25 41 25 0,33 75 1,27 2,23 1,45 17,93 2,61 19,69 2,58 0,066 0,864 0,020 3,39
11,8 45 50 45 1,73 26 1,29 2,27 4,05 33,12 2,67 34,88 2,66 0,079 0,859 0,020 4,05

12 25 51 25 1,07 23 1,3 2,3 4,71 17,46 2,92 19,23 2,89 0,066 0,854 0,020 3,38
12,2 24 40 24 1,33 18 1,32 2,34 6,14 16,41 3,02 18,18 2,99 0,065 0,848 0,019 3,35
12,4 24 44 24 1,07 22 1,34 2,38 4,95 16,13 2,96 17,91 2,93 0,065 0,843 0,019 3,36
12,6 25 41 25 1,07 23 1,36 2,42 4,74 16,60 2,94 18,38 2,91 0,065 0,838 0,019 3,39
12,8 59 75 59 2,2 27 1,38 2,46 3,89 40,97 2,59 6,54 3,21 0,055 0,832 0,019 2,89

13 30 63 30 1,47 20 1,4 2,5 5,35 19,64 2,92 21,43 2,89 0,068 0,827 0,019 3,56
13,2 23 45 23 1 23 1,42 2,54 4,89 14,41 3,00 16,20 2,96 0,063 0,822 0,019 3,3413,2 23 45 23 1 23 1,42 2,54 4,89 14,41 3,00 16,20 2,96 0,063 0,822 0,019 3,34
13,4 18 33 18 1,07 17 1,44 2,58 6,94 10,71 3,19 12,50 3,14 0,060 0,816 0,019 3,20
13,6 37 53 37 1,53 24 1,46 2,62 4,45 23,55 2,81 25,34 2,79 0,071 0,811 0,019 3,78
13,8 25 48 25 1,07 23 1,48 2,66 4,79 15,09 2,98 16,89 2,94 0,064 0,806 0,019 3,43

14 20 36 20 0,67 30 1,5 2,7 3,87 11,53 3,01 13,33 2,96 0,061 0,800 0,019 3,28
14,2 19 29 19 0,73 26 1,52 2,74 4,49 10,70 3,08 12,50 3,02 0,060 0,795 0,019 3,26
14,4 14 25 14 0,67 21 1,53 2,77 5,97 7,34 3,28 9,15 3,21 0,058 0,790 0,018 3,12
14,6 17 27 17 0,73 23 1,55 2,81 5,14 9,15 3,17 10,97 3,10 0,059 0,784 0,018 3,22
14,8 16 27 16 1 16 1,57 2,85 7,60 8,38 3,30 10,19 3,24 0,058 0,779 0,018 3,20

15 31 46 31 1,87 17 1,59 2,89 6,65 17,68 3,02 19,50 2,99 0,066 0,774 0,018 3,65
15,2 31 59 31 1,33 23 1,61 2,93 4,74 17,43 2,93 19,25 2,89 0,066 0,768 0,018 3,66
15,4 43 63 43 2 22 1,63 2,97 5,00 24,56 2,83 26,38 2,81 0,072 0,763 0,018 4,01
15,6 36 66 36 2,07 17 1,65 3,01 6,27 19,99 2,96 21,82 2,93 0,068 0,757 0,018 3,82
15,8 20 51 20 0,8 25 1,67 3,05 4,72 10,15 3,11 11,98 3,05 0,060 0,752 0,018 3,38

16 31 43 31 0,93 33 1,69 3,09 3,33 16,51 2,85 18,34 2,81 0,065 0,747 0,018 3,70
16,2 18 32 18 0,67 27 1,71 3,13 4,51 8,70 3,15 10,53 3,08 0,059 0,741 0,018 3,35
16,4 22 32 22 1,6 14 1,73 3,17 8,50 10,88 3,25 12,72 3,20 0,061 0,736 0,017 3,48
16,6 25 49 25 1,13 22 1,74 3,2 5,18 12,53 3,06 14,37 3,02 0,062 0,731 0,017 3,57
16,8 14 31 14 0,67 21 1,76 3,24 6,23 6,11 3,36 7,95 3,26 0,057 0,725 0,017 3,28

17 15 25 15 0,93 16 1,78 3,28 7,94 6,58 3,39 8,43 3,31 0,057 0,720 0,017 3,33
17,2 17 31 17 0,93 18 1,8 3,32 6,80 7,60 3,30 9,44 3,23 0,058 0,715 0,017 3,40
17,4 13 27 13 0,8 16 1,82 3,36 8,30 5,30 3,48 7,14 3,38 0,056 0,709 0,017 3,31
17,6 17 29 17 0,67 26 1,84 3,4 4,93 7,39 3,23 9,24 3,15 0,058 0,704 0,017 3,43
17,8 16 26 16 0,53 30 1,86 3,44 4,22 6,75 3,22 8,60 3,14 0,057 0,699 0,017 3,42

18 24 32 24 4,07 6 1,88 3,48 19,83 10,91 3,50 12,77 3,45 0,061 0,693 0,017 3,66
18,2 167 228 167 3,67 46 1,9 3,52 2,24 86,04 2,20 9,38 2,95 0,058 0,688 0,016 3,51
18,4 170 225 170 2,33 73 1,92 3,56 1,40 86,69 2,05 9,41 2,85 0,058 0,683 0,016 3,54
18,6 135 170 135 2,8 48 1,94 3,6 2,13 67,73 2,26 8,34 2,98 0,057 0,677 0,016 3,51
18,8 350 392 350 1,8 194 1,96 3,64 0,52 176,71 1,54 13,36 2,52 0,061 0,672 0,016 3,79

19 378 405 378 0 0 1 99



Rif: 001-NOV4 CPT 8   data: 01/12/2009
CT: 10   Falda: -2,00  m ipotesi falda VERIFICA ALLA LIQUEFAZIONE
COMPARTO NOVELLO - CESENA

prf. LP LT RP RL RP/RL SIGMA' vo SIGMA vo F Q Ic qc1N Ic1 CRR (7,5 M) rd CSR CRR/CSR
0,2 3 5 3 0,33 9 0,04 0,04 INSATURO 
0,4 8 13 8 1,07 7 0,07 0,07 INSATURO 
0,6 17 33 17 1,2 14 0,11 0,11 INSATURO 
0,8 20 38 20 1,8 11 0,15 0,15 INSATURO 

1 21 48 21 1,87 11 0,19 0,19 INSATURO 
1,2 22 50 22 2 11 0,22 0,22 INSATURO 
1 4 18 48 18 1 2 15 0 26 0 26 INSATURO1,4 18 48 18 1,2 15 0,26 0,26 INSATURO
1,6 36 54 36 2 18 0,3 0,3 INSATURO 
1,8 52 82 52 2,27 23 0,33 0,33 INSATURO 

2 56 90 56 1,4 40 0,35 0,35 INSATURO 
2,2 44 65 44 1,87 24 0,37 0,39 4,29 117,86 2,32 10,90 3,06 0,059 0,983 0,013 4,41
2,4 26 54 26 1,93 13 0,39 0,43 7,55 65,56 2,67 66,67 2,67 0,108 0,982 0,014 7,69
2,6 24 53 24 1,4 17 0,41 0,47 5,95 57,39 2,63 58,54 2,62 0,099 0,980 0,015 6,80
2,8 21 42 21 1,13 19 0,43 0,51 5,51 47,65 2,66 48,84 2,65 0,091 0,979 0,015 6,05

3 21 38 21 1,27 17 0,45 0,55 6,21 45,44 2,71 46,67 2,70 0,089 0,977 0,015 5,76
3,2 23 42 23 1,73 13 0,47 0,59 7,72 47,68 2,77 48,94 2,76 0,091 0,976 0,016 5,74
3,4 25 51 25 1,67 15 0,48 0,62 6,85 50,79 2,71 52,08 2,70 0,093 0,974 0,016 5,73
3,6 30 55 30 2,07 15 0,5 0,66 7,06 58,68 2,68 60,00 2,67 0,100 0,972 0,017 6,03
3,8 25 56 25 2,13 12 0,52 0,7 8,77 46,73 2,81 48,08 2,81 0,090 0,971 0,017 5,33

4 20 52 20 1,6 13 0,54 0,74 8,31 35,67 2,87 37,04 2,86 0,081 0,969 0,017 4,71
4,2 23 47 23 1,4 16 0,56 0,78 6,30 39,68 2,75 41,07 2,74 0,084 0,968 0,017 4,83
4,4 25 46 25 1,87 13 0,58 0,82 7,73 41,69 2,80 43,10 2,80 0,086 0,966 0,018 4,87
4,6 22 50 22 1,53 14 0,6 0,86 7,24 35,23 2,83 36,67 2,82 0,081 0,965 0,018 4,51
4,8 28 51 28 2,27 12 0,62 0,9 8,38 43,71 2,82 45,16 2,81 0,088 0,963 0,018 4,85

5 34 68 34 2,47 14 0,64 0,94 7,47 51,66 2,73 53,13 2,73 0,094 0,962 0,018 5,15
5,2 43 80 43 3,27 13 0,66 0,98 7,78 63,67 2,69 65,15 2,68 0,106 0,960 0,018 5,74
5,4 40 89 40 2,8 14 0,68 1,02 7,18 57,32 2,69 58,82 2,68 0,099 0,959 0,019 5,32
5,6 27 69 27 2,33 12 0,69 1,05 8,98 37,61 2,88 39,13 2,87 0,083 0,957 0,019 4,39
5,8 25 60 25 1,93 13 0,71 1,09 8,07 33,68 2,88 35,21 2,87 0,079 0,956 0,019 4,19

6 35 64 35 1,93 18 0,73 1,13 5,70 46,40 2,68 47,95 2,67 0,090 0,954 0,019 4,71
6,2 26 55 26 0,8 33 0,75 1,17 3,22 33,11 2,61 34,67 2,59 0,079 0,953 0,019 4,11
6,4 46 58 46 2,8 16 0,77 1,21 6,25 58,17 2,64 59,74 2,63 0,100 0,951 0,019 5,17
6,6 31 73 31 2,13 15 0,79 1,25 7,16 37,66 2,81 39,24 2,80 0,083 0,950 0,019 4,26
6,8 23 55 23 0,93 25 0,81 1,29 4,28 26,80 2,76 28,40 2,74 0,074 0,948 0,020 3,78

7 32 46 32 1,6 20 0,83 1,33 5,22 36,95 2,72 38,55 2,70 0,082 0,946 0,020 4,19
7 2 34 58 34 0 87 39 0 85 1 37 2 67 38 39 2 50 6 32 3 14 0 055 0 945 0 020 2 817,2 34 58 34 0,87 39 0,85 1,37 2,67 38,39 2,50 6,32 3,14 0,055 0,945 0,020 2,81
7,4 21 34 21 1,47 14 0,86 1,4 7,50 22,79 2,98 24,42 2,95 0,070 0,943 0,020 3,54
7,6 21 43 21 1 21 0,88 1,44 5,11 22,23 2,87 23,86 2,85 0,070 0,942 0,020 3,51
7,8 35 50 35 0,73 48 0,9 1,48 2,18 37,24 2,46 6,24 3,10 0,055 0,940 0,020 2,76

8 35 46 35 1,07 33 0,92 1,52 3,20 36,39 2,57 6,17 3,19 0,055 0,939 0,020 2,75
8,2 30 46 30 0,93 32 0,94 1,56 3,27 30,26 2,64 31,91 2,62 0,077 0,937 0,020 3,81
8,4 41 55 41 0,6 68 0,95 1,59 1,52 41,48 2,32 6,57 3,00 0,055 0,936 0,020 2,74
8,6 37 46 37 2,67 14 0,97 1,63 7,55 36,46 2,84 38,14 2,82 0,082 0,934 0,020 4,03
8,8 44 84 44 2,13 21 0,99 1,67 5,03 42,76 2,66 44,44 2,65 0,087 0,933 0,020 4,28

9 40 72 40 1,47 27 1,01 1,71 3,84 37,91 2,61 39,60 2,60 0,083 0,931 0,020 4,07
9,2 18 40 18 1,67 11 1,03 1,75 10,28 15,78 3,18 17,48 3,15 0,065 0,928 0,020 3,17
9,4 29 54 29 1,27 23 1,05 1,79 4,67 25,91 2,79 27,62 2,77 0,073 0,923 0,020 3,59
9,6 20 39 20 0,4 50 1,07 1,83 2,20 16,98 2,73 18,69 2,70 0,066 0,918 0,020 3,23
9,8 39 45 39 2,4 16 1,09 1,87 6,46 34,06 2,81 35,78 2,79 0,080 0,912 0,020 3,95
10 123 159 123 0,87 142 1,11 1,91 0,72 109,09 1,79 10,53 2,67 0,059 0,907 0,020 2,9110 123 159 123 0,87 142 1,11 1,91 0,72 109,09 1,79 10,53 2,67 0,059 0,907 0,020 2,91

10,2 78 91 78 2,13 37 1,13 1,95 2,80 67,30 2,34 8,31 3,05 0,057 0,902 0,020 2,83
10,4 175 207 175 2,27 77 1,15 1,99 1,31 150,44 1,86 12,34 2,73 0,060 0,896 0,020 3,01
10,6 109 143 109 2,13 51 1,17 2,03 1,99 91,43 2,14 9,65 2,91 0,058 0,891 0,020 2,91
10,8 149 181 149 3,73 40 1,19 2,07 2,54 123,47 2,13 11,19 2,92 0,059 0,886 0,020 2,98

11 179 235 179 4,4 41 1,22 2,12 2,49 144,98 2,08 12,11 2,88 0,060 0,880 0,020 3,04
11,2 215 281 215 3,8 57 1,24 2,16 1,79 171,65 1,92 13,17 2,77 0,061 0,875 0,020 3,10
11,4 126 183 126 0,8 158 1,26 2,2 0,65 98,25 1,80 10,00 2,68 0,058 0,870 0,020 2,97
11,6 103 115 103 4,47 23 1,28 2,24 4,44 78,72 2,44 8,97 3,13 0,057 0,864 0,020 2,94
11,8 244 311 244 1,8 136 1,31 2,29 0,74 184,51 1,63 13,65 2,58 0,061 0,859 0,019 3,16

12 148 175 148 4,47 33 1,33 2,33 3,07 109,53 2,23 10,55 2,98 0,059 0,854 0,019 3,04
12,2 303 370 303 2,4 126 1,35 2,37 0,80 222,69 1,59 14,98 2,55 0,062 0,848 0,019 3,25
12,4 378 414 378 2,07 183 1,37 2,41 0,55 274,15 1,41 16,61 2,45 0,064 0,843 0,019 3,33
12,6 345 376 345 0 1,4



Rif: 001-NOV4 CPT 11   data: 01/12/2009
CT: 10   Falda: -2,00  m ipotesi falda VERIFICA ALLA LIQUEFAZIONE
COMPARTO NOVELLO - CESENA

prf. LP LT RP RL RP/RL SIGMA' vo SIGMA vo F Q Ic qc1N Ic1 CRR (7,5 M) rd CSR CRR/CSR
0,2 16 37 16 1,27 13 0,04 0,04 INSATURO 
0,4 21 40 21 1,53 14 0,07 0,07 INSATURO 
0,6 20 43 20 1,33 15 0,11 0,11 INSATURO 
0,8 14 34 14 1,07 13 0,15 0,15 INSATURO 

1 19 35 19 1,8 11 0,19 0,19 INSATURO 
1,2 21 48 21 2,07 10 0,22 0,22 INSATURO 
1,4 52 83 52 2,6 20 0,26 0,26 INSATURO 
1,6 40 79 40 3,8 11 0,3 0,3 INSATURO 
1,8 40 97 40 3,87 10 0,33 0,33 INSATURO 

2 66 124 66 4,6 14 0,35 0,35 INSATURO 
2,2 87 156 87 6,4 14 0,37 0,39 7,39 234,08 2,36 15,33 3,10 0,063 0,983 0,013 4,69
2,4 78 174 78 6,27 12 0,39 0,43 8,08 198,90 2,43 14,14 3,15 0,062 0,982 0,014 4,42
2,6 34 128 34 3,13 11 0,41 0,47 9,33 81,78 2,69 82,93 2,68 0,133 0,980 0,015 9,16
2,8 50 97 50 3,53 14 0,43 0,51 7,13 115,09 2,51 10,78 3,20 0,059 0,979 0,015 3,93

3 45 98 45 4,93 9 0,45 0,55 11,09 98,78 2,70 100,00 2,70 0,173 0,977 0,015 11,21
3 2 68 142 68 3 53 19 0 48 0 6 5 24 140 42 2 35 11 90 3 08 0 060 0 976 0 016 3 803,2 68 142 68 3,53 19 0,48 0,6 5,24 140,42 2,35 11,90 3,08 0,060 0,976 0,016 3,80
3,4 60 113 60 5,8 10 0,5 0,64 9,77 118,72 2,61 120,00 2,61 0,241 0,974 0,016 14,94
3,6 53 140 53 4,13 13 0,52 0,68 7,89 100,62 2,58 10,10 3,25 0,058 0,972 0,016 3,55
3,8 41 103 41 4,53 9 0,54 0,72 11,25 74,59 2,78 75,93 2,77 0,121 0,971 0,017 7,22

4 63 131 63 3,47 18 0,56 0,76 5,58 111,14 2,43 10,61 3,14 0,059 0,969 0,017 3,46
4,2 64 116 64 5,33 12 0,58 0,8 8,43 108,97 2,58 10,50 3,26 0,059 0,968 0,017 3,41
4,4 43 123 43 3,73 12 0,6 0,84 8,85 70,27 2,71 71,67 2,70 0,114 0,966 0,017 6,54
4,6 88 144 88 4,13 21 0,62 0,88 4,74 140,52 2,31 11,91 3,05 0,060 0,965 0,018 3,39
4,8 74 136 74 5,07 15 0,64 0,92 6,94 114,19 2,50 10,75 3,19 0,059 0,963 0,018 3,30

5 58 134 58 5,27 11 0,66 0,96 9,24 86,42 2,67 87,88 2,67 0,143 0,962 0,018 7,92
5,2 46 125 46 3,07 15 0,68 1 6,82 66,18 2,63 67,65 2,63 0,109 0,960 0,018 5,96
5,4 46 92 46 3,33 14 0,7 1,04 7,41 64,23 2,67 65,71 2,66 0,106 0,959 0,018 5,78
5,6 35 85 35 3 12 0,72 1,08 8,84 47,11 2,81 48,61 2,81 0,090 0,957 0,019 4,88
5,8 33 78 33 3 11 0,74 1,12 9,41 43,08 2,86 44,59 2,85 0,087 0,956 0,019 4,66

6 28 73 28 2,13 13 0,76 1,16 7,94 35,32 2,86 36,84 2,85 0,081 0,954 0,019 4,29
6,2 40 72 40 2,87 14 0,78 1,2 7,40 49,74 2,74 51,28 2,73 0,093 0,953 0,019 4,89
6,4 31 74 31 2 16 0,8 1,24 6,72 37,20 2,79 38,75 2,78 0,082 0,951 0,019 4,32
6,6 29 59 29 2,73 11 0,82 1,28 9,85 33,80 2,94 35,37 2,93 0,079 0,950 0,019 4,15
6,8 32 73 32 3 11 0,83 1,31 9,78 36,98 2,92 38,55 2,90 0,082 0,948 0,019 4,25

7 43 88 43 3,4 13 0,85 1,35 8,16 49,00 2,78 50,59 2,77 0,092 0,946 0,019 4,74
7,2 46 97 46 3,13 15 0,87 1,39 7,02 51,28 2,71 52,87 2,71 0,094 0,945 0,020 4,81
7,4 42 89 42 3,67 11 0,89 1,43 9,05 45,58 2,83 47,19 2,82 0,089 0,943 0,020 4,56
7,6 42 97 42 2,47 17 0,91 1,47 6,09 44,54 2,71 46,15 2,70 0,088 0,942 0,020 4,50
7,8 43 80 43 3,07 14 0,93 1,51 7,40 44,61 2,77 46,24 2,76 0,089 0,940 0,020 4,49

8 48 94 48 3,07 16 0,95 1,55 6,61 48,89 2,71 50,53 2,70 0,092 0,939 0,020 4,65
8,2 43 89 43 3,2 13 0,97 1,59 7,73 42,69 2,80 44,33 2,79 0,087 0,937 0,020 4,38
8,4 43 91 43 2,87 15 0,99 1,63 6,94 41,79 2,77 43,43 2,76 0,086 0,936 0,020 4,33
8,6 40 83 40 2,93 14 1,01 1,67 7,64 37,95 2,83 39,60 2,82 0,083 0,934 0,020 4,16
8,8 39 83 39 2,67 15 1,03 1,71 7,16 36,20 2,82 37,86 2,81 0,082 0,933 0,020 4,08

9 39 79 39 2 67 15 1 05 1 75 7 17 35 48 2 83 37 14 2 81 0 081 0 931 0 020 4 049 39 79 39 2,67 15 1,05 1,75 7,17 35,48 2,83 37,14 2,81 0,081 0,931 0,020 4,04
9,2 38 78 38 2,8 14 1,07 1,79 7,73 33,84 2,87 35,51 2,85 0,080 0,928 0,020 3,97
9,4 35 77 35 2,33 15 1,09 1,83 7,02 30,43 2,87 32,11 2,85 0,077 0,923 0,020 3,83
9,6 33 68 33 2,2 15 1,11 1,87 7,07 28,05 2,89 29,73 2,88 0,075 0,918 0,020 3,74
9,8 34 67 34 2,07 16 1,13 1,91 6,45 28,40 2,86 30,09 2,84 0,075 0,912 0,020 3,77
10 31 62 31 1,87 17 1,15 1,95 6,44 25,26 2,90 26,96 2,88 0,072 0,907 0,020 3,65

10,2 40 68 40 2,2 18 1,17 1,99 5,79 32,49 2,79 34,19 2,77 0,078 0,902 0,020 3,96
10,4 47 80 47 2 24 1,19 2,03 4,45 37,79 2,66 39,50 2,65 0,083 0,896 0,020 4,20
10,6 50 80 50 2,33 21 1,21 2,07 4,86 39,61 2,67 41,32 2,66 0,084 0,891 0,020 4,29
10,8 45 80 45 3,2 14 1,23 2,11 7,46 34,87 2,85 36,59 2,83 0,080 0,886 0,020 4,10

11 62 110 62 2,13 29 1,25 2,15 3,56 47,88 2,52 7,04 3,16 0,056 0,880 0,020 2,86
11,2 29 61 29 1,73 17 1,27 2,19 6,45 21,11 2,95 22,83 2,93 0,069 0,875 0,019 3,54
11,4 43 69 43 1,87 23 1,29 2,23 4,59 31,60 2,72 33,33 2,71 0,078 0,870 0,019 4,00
11,6 42 70 42 1,6 26 1,31 2,27 4,03 30,33 2,70 32,06 2,68 0,077 0,864 0,019 3,96
11,8 47 71 47 2,07 23 1,33 2,31 4,63 33,60 2,71 35,34 2,69 0,079 0,859 0,019 4,1211,8 47 71 47 2,07 23 1,33 2,31 4,63 33,60 2,71 35,34 2,69 0,079 0,859 0,019 4,12

12 46 77 46 1,73 27 1,35 2,35 3,96 32,33 2,67 34,07 2,66 0,078 0,854 0,019 4,08
12,2 29 55 29 1,67 17 1,37 2,39 6,28 19,42 2,97 21,17 2,94 0,068 0,848 0,019 3,54
12,4 66 91 66 0,8 83 1,39 2,43 1,26 45,73 2,24 6,89 2,94 0,056 0,843 0,019 2,93
12,6 60 72 60 2 30 1,41 2,47 3,48 40,80 2,56 6,52 3,19 0,055 0,838 0,019 2,92
12,8 62 92 62 2 31 1,43 2,51 3,36 41,60 2,54 6,58 3,18 0,055 0,832 0,019 2,94

13 99 129 99 1,07 93 1,45 2,55 1,11 66,52 2,08 8,26 2,85 0,057 0,827 0,019 3,03
13,2 66 82 66 2,33 28 1,47 2,59 3,67 43,14 2,56 6,70 3,19 0,056 0,822 0,019 2,97
13,4 69 104 69 1,6 43 1,49 2,63 2,41 44,54 2,43 6,81 3,09 0,056 0,816 0,019 2,99
13,6 21 45 21 1,67 13 1,51 2,67 9,11 12,14 3,23 13,91 3,19 0,062 0,811 0,019 3,32
13,8 22 47 22 2,2 10 1,55 2,73 11,42 12,43 3,29 14,19 3,25 0,062 0,806 0,018 3,37

14 89 122 89 3,47 26 1,57 2,77 4,02 54,92 2,51 7,53 3,17 0,056 0,800 0,018 3,08
14,2 51 103 51 3,6 14 1,59 2,81 7,47 30,31 2,89 32,08 2,87 0,077 0,795 0,018 4,23
14,4 163 217 163 2,67 61 1,61 2,85 1,67 99,47 2,06 10,06 2,86 0,058 0,790 0,018 3,23
14,6 95 135 95 3,93 24 1,63 2,89 4,27 56,51 2,52 7,63 3,18 0,056 0,784 0,018 3,14
14,8 98 157 98 2,73 36 1,65 2,93 2,87 57,62 2,40 7,71 3,08 0,056 0,779 0,018 3,16

15 168 209 168 3,47 48 1,68 2,98 2,10 98,23 2,14 10,00 2,91 0,058 0,774 0,018 3,29
15,2 244 296 244 3,73 65 1,7 3,02 1,55 141,75 1,93 11,98 2,78 0,060 0,768 0,018 3,40
15,4 221 277 221 2 111 1,72 3,06 0,92 126,71 1,81 11,34 2,69 0,059 0,763 0,018 3,39
15,6 180 210 180 4,07 44 1,74 3,1 2,30 101,67 2,15 10,17 2,93 0,058 0,757 0,017 3,35
15,8 290 351 290 1,67 174 1,77 3,15 0,58 162,06 1,60 12,80 2,56 0,061 0,752 0,017 3,51

16 398 423 398 0 0 1,79 3,19 0,00 220,56



Rif: 001-NOV4 CPT 13   data: 01/12/2009
CT: 10   Falda: -2,00  m ipotesi falda VERIFICA ALLA LIQUEFAZIONE
COMPARTO NOVELLO - CESENA

prf. LP LT RP RL RP/RL SIGMA' vo SIGMA vo F Q Ic qc1N Ic1 CRR (7,5 M) rd CSR CRR/CSR
0,2 15 27 15 1 15 0,04 0,04 INSATURO 
0,4 17 32 17 1,2 14 0,07 0,07 INSATURO 
0,6 24 42 24 1,47 16 0,11 0,11 INSATURO 
0,8 21 43 21 1,73 12 0,15 0,15 INSATURO 

1 20 46 20 0,87 23 0,19 0,19 INSATURO 
1,2 25 38 25 1,33 19 0,22 0,22 INSATURO 
1,4 25 45 25 1,93 13 0,26 0,26 INSATURO 
1,6 37 66 37 1,93 19 0,3 0,3 INSATURO 
1,8 44 73 44 2,13 21 0,33 0,33 INSATURO 

2 41 73 41 2,87 14 0,35 0,35 INSATURO 
2,2 42 85 42 2,53 17 0,37 0,39 6,08 112,46 2,46 10,65 3,16 0,059 0,983 0,013 4,40
2,4 40 78 40 3,07 13 0,39 0,43 7,76 101,46 2,57 10,13 3,24 0,058 0,982 0,014 4,18
2,6 35 81 35 3 12 0,41 0,47 8,69 84,22 2,65 85,37 2,65 0,138 0,980 0,015 9,50
2,8 33 78 33 2,93 11 0,43 0,51 9,02 75,56 2,70 76,74 2,69 0,122 0,979 0,015 8,14

3 33 77 33 3,13 11 0,45 0,55 9,65 72,11 2,73 73,33 2,73 0,117 0,977 0,015 7,56
3,2 34 81 34 2,87 12 0,47 0,59 8,59 71,09 2,69 72,34 2,69 0,115 0,976 0,016 7,28
3,4 30 73 30 2,47 12 0,49 0,63 8,41 59,94 2,73 61,22 2,73 0,101 0,974 0,016 6,26
3,6 27 64 27 1,47 18 0,51 0,67 5,58 51,63 2,64 52,94 2,63 0,094 0,972 0,017 5,68
3,8 23 45 23 1,07 22 0,53 0,71 4,80 42,06 2,65 43,40 2,64 0,086 0,971 0,017 5,13

4 24 40 24 1,4 17 0,55 0,75 6,02 42,27 2,72 43,64 2,71 0,086 0,969 0,017 5,06
4,2 29 50 29 1 29 0,57 0,79 3,54 49,49 2,51 7,13 3,16 0,056 0,968 0,017 3,23
4,4 23 38 23 0,87 27 0,58 0,82 3,92 38,24 2,62 39,66 2,61 0,083 0,966 0,018 4,70
4,6 24 37 24 1 24 0,6 0,86 4,32 38,57 2,64 40,00 2,63 0,083 0,965 0,018 4,66
4,8 20 35 20 0,73 27 0,62 0,9 3,82 30,81 2,68 32,26 2,66 0,077 0,963 0,018 4,25

5 19 30 19 0,6 32 0,64 0,94 3,32 28,22 2,67 29,69 2,65 0,075 0,962 0,018 4,09
5 2 19 28 19 0 53 36 0 66 0 98 2 94 27 30 2 64 28 79 2 63 0 074 0 960 0 018 4 025,2 19 28 19 0,53 36 0,66 0,98 2,94 27,30 2,64 28,79 2,63 0,074 0,960 0,018 4,02
5,4 20 28 20 0,73 27 0,68 1,02 3,85 27,91 2,71 29,41 2,70 0,075 0,959 0,019 4,01
5,6 15 26 15 0,67 23 0,7 1,06 4,81 19,91 2,89 21,43 2,86 0,068 0,957 0,019 3,62
5,8 15 25 15 0,73 20 0,72 1,1 5,25 19,31 2,92 20,83 2,90 0,067 0,956 0,019 3,57

6 18 29 18 0,67 27 0,74 1,14 3,97 22,78 2,79 24,32 2,77 0,070 0,954 0,019 3,70
6,2 17 27 17 0,73 23 0,75 1,17 4,61 21,11 2,86 22,67 2,83 0,069 0,953 0,019 3,59
6,4 15 26 15 0,53 28 0,77 1,21 3,84 17,91 2,86 19,48 2,83 0,066 0,951 0,019 3,43
6,6 19 27 19 0,6 32 0,79 1,25 3,38 22,47 2,75 24,05 2,72 0,070 0,950 0,019 3,61
6,8 15 24 15 0,53 28 0,81 1,29 3,87 16,93 2,88 18,52 2,85 0,065 0,948 0,020 3,35

7 15 23 15 0,4 38 0,83 1,33 2,93 16,47 2,81 18,07 2,78 0,065 0,946 0,020 3,32
7,2 13 19 13 0,4 33 0,85 1,37 3,44 13,68 2,92 15,29 2,88 0,063 0,945 0,020 3,19
7,4 11 17 11 0,67 17 0,86 1,4 6,98 11,16 3,18 12,79 3,14 0,061 0,943 0,020 3,06
7,6 29 39 29 0,47 62 0,88 1,44 1,71 31,32 2,45 5,74 3,08 0,055 0,942 0,020 2,75
7,8 24 31 24 0,47 51 0,9 1,48 2,09 25,02 2,58 5,16 3,16 0,054 0,940 0,020 2,72

8 49 56 49 1,27 39 0,92 1,52 2,67 51,61 2,41 7,30 3,08 0,056 0,939 0,020 2,80, , , , , , , , , , , ,
8,2 17 36 17 0,8 21 0,94 1,56 5,18 16,43 2,97 18,09 2,94 0,065 0,937 0,020 3,24
8,4 17 29 17 0,87 20 0,96 1,6 5,65 16,04 3,00 17,71 2,97 0,065 0,936 0,020 3,21
8,6 15 28 15 0,67 23 0,98 1,64 5,01 13,63 3,02 15,31 2,98 0,063 0,934 0,020 3,11
8,8 17 27 17 0,67 26 0,99 1,67 4,37 15,48 2,94 17,17 2,91 0,064 0,933 0,020 3,16

9 19 29 19 0,8 24 1,01 1,71 4,63 17,12 2,93 18,81 2,89 0,066 0,931 0,020 3,22
9,2 16 28 16 0,8 20 1,03 1,75 5,61 13,83 3,05 15,53 3,01 0,063 0,928 0,020 3,09
9,4 15 27 15 0,73 20 1,05 1,79 5,53 12,58 3,08 14,29 3,03 0,062 0,923 0,020 3,04
9,6 15 26 15 0,73 20 1,07 1,83 5,54 12,31 3,09 14,02 3,04 0,062 0,918 0,020 3,04
9,8 14 25 14 0,67 21 1,09 1,87 5,52 11,13 3,12 12,84 3,07 0,061 0,912 0,020 3,00
10 12 22 12 0,4 30 1,11 1,91 3,96 9,09 3,10 10,81 3,04 0,059 0,907 0,020 2,93

10,2 15 21 15 0,4 38 1,13 1,95 3,07 11,55 2,95 13,27 2,90 0,061 0,902 0,020 3,04
10,4 13 19 13 0,4 33 1,14 1,98 3,63 9,67 3,06 11,40 3,00 0,059 0,896 0,020 2,96
10,6 13 19 13 0,73 18 1,16 2,02 6,65 9,47 3,22 11,21 3,17 0,059 0,891 0,020 2,96
10,8 17 28 17 0,53 32 1,18 2,06 3,55 12,66 2,96 14,41 2,91 0,062 0,886 0,020 3,10

11 17 25 17 0 73 23 1 2 2 1 4 90 12 42 3 05 14 17 3 00 0 062 0 880 0 020 3 1011 17 25 17 0,73 23 1,2 2,1 4,90 12,42 3,05 14,17 3,00 0,062 0,880 0,020 3,10
11,2 15 26 15 0,67 23 1,22 2,14 5,21 10,54 3,12 12,30 3,07 0,060 0,875 0,020 3,04
11,4 12 22 12 0,4 30 1,24 2,18 4,07 7,92 3,16 9,68 3,09 0,058 0,870 0,020 2,94
11,6 16 22 16 0,33 48 1,25 2,21 2,39 11,03 2,91 12,80 2,85 0,061 0,864 0,020 3,07
11,8 36 41 36 0,33 108 1,27 2,25 0,98 26,57 2,38 5,32 3,00 0,054 0,859 0,020 2,77

12 39 44 39 0,8 49 1,29 2,29 2,18 28,46 2,55 5,50 3,14 0,055 0,854 0,020 2,79
12,2 17 29 17 0,4 43 1,31 2,33 2,73 11,20 2,93 12,98 2,88 0,061 0,848 0,019 3,12
12,4 24 30 24 0,47 51 1,33 2,37 2,17 16,26 2,74 18,05 2,71 0,065 0,843 0,019 3,35
12,6 14 21 14 0,6 23 1,34 2,4 5,17 8,66 3,19 10,45 3,12 0,059 0,838 0,019 3,03
12,8 13 22 13 0,2 65 1,36 2,44 1,89 7,76 2,98 9,56 2,91 0,058 0,832 0,019 3,00

13 42 45 42 1,4 30 1,38 2,48 3,54 28,64 2,68 30,43 2,66 0,075 0,827 0,019 3,92
13,2 41 62 41 0,87 47 1,4 2,52 2,26 27,49 2,57 5,41 3,16 0,055 0,822 0,019 2,85
13,4 34 47 34 1,27 27 1,42 2,56 4,04 22,14 2,80 23,94 2,78 0,070 0,816 0,019 3,68
13,6 63 82 63 1,27 50 1,44 2,6 2,10 41,94 2,41 6,61 3,07 0,056 0,811 0,019 2,93
13 8 54 73 54 2 53 21 1 46 2 64 4 93 35 18 2 71 36 99 2 70 0 081 0 806 0 019 4,2913,8 54 73 54 2,53 21 1,46 2,64 4,93 35,18 2,71 36,99 2,70 0,081 0,806 0,019 4,29

14 143 181 143 1,2 119 1,48 2,68 0,86 94,81 1,89 9,83 2,73 0,058 0,800 0,019 3,11
14,2 363 381 363 3,6 101 1,5 2,72 1,00 240,19 1,64 15,56 2,58 0,063 0,795 0,019 3,38
14,4 512 566 512 0 0 1,53 2,77 0,00 332,83



Rif: 001-NOV4 CPT 14   data: 01/12/2009
CT: 10   Falda: -2,00  m ipotesi falda VERIFICA ALLA LIQUEFAZIONE
COMPARTO NOVELLO - CESENA

prf. LP LT RP RL RP/RL SIGMA' vo SIGMA vo F Q Ic qc1N Ic1 CRR (7,5 M) rd CSR CRR/CSR
0 2 29 32 29 0 93 31 0 04 0 04 INSATURO0,2 29 32 29 0,93 31 0,04 0,04 INSATURO
0,4 16 30 16 0,2 80 0,07 0,07 INSATURO 
0,6 14 17 14 0,27 52 0,11 0,11 INSATURO 
0,8 13 17 13 0,93 14 0,15 0,15 INSATURO 

1 19 33 19 0,93 20 0,19 0,19 INSATURO 
1,2 24 38 24 1,53 16 0,22 0,22 INSATURO 
1,4 18 41 18 1,4 13 0,26 0,26 INSATURO 
1,6 18 39 18 1,67 11 0,3 0,3 INSATURO 
1,8 17 42 17 1,2 14 0,33 0,33 INSATURO 

2 14 32 14 0,8 18 0,35 0,35 INSATURO 
2,2 13 25 13 0,53 24 0,37 0,39 4,20 34,08 2,67 35,14 2,66 0,079 0,983 0,013 5,92
2,4 11 19 11 1 11 0,39 0,43 9,46 27,10 3,00 28,21 2,98 0,073 0,982 0,014 5,26
2,6 14 29 14 1,13 12 0,41 0,47 8,35 33,00 2,90 34,15 2,89 0,078 0,980 0,015 5,40
2,8 17 34 17 1,13 15 0,43 0,51 6,85 38,35 2,79 39,53 2,78 0,083 0,979 0,015 5,53

3 20 37 20 1,07 19 0,45 0,55 5,50 43,22 2,68 44,44 2,68 0,087 0,977 0,015 5,64
3,2 22 38 22 1,13 19 0,46 0,58 5,28 46,57 2,65 47,83 2,64 0,090 0,976 0,016 5,65
3,4 26 43 26 1,4 19 0,48 0,62 5,52 52,88 2,63 54,17 2,62 0,095 0,974 0,016 5,83
3,6 24 45 24 1,2 20 0,5 0,66 5,14 46,68 2,64 48,00 2,63 0,090 0,972 0,017 5,43
3,8 19 37 19 0,93 20 0,52 0,7 5,08 35,19 2,72 36,54 2,71 0,080 0,971 0,017 4,76

4 35 49 35 1,67 21 0,54 0,74 4,87 63,44 2,53 8,05 3,20 0,057 0,969 0,017 3,30
4,2 23 48 23 1,07 22 0,56 0,78 4,82 39,68 2,67 41,07 2,66 0,084 0,968 0,017 4,83
4,4 21 37 21 1,07 20 0,58 0,82 5,30 34,79 2,74 36,21 2,73 0,080 0,966 0,018 4,54
4,6 27 43 27 1,07 25 0,6 0,86 4,09 43,57 2,59 6,71 3,22 0,056 0,965 0,018 3,11
4,8 24 40 24 0,8 30 0,62 0,9 3,46 37,26 2,59 6,22 3,20 0,055 0,963 0,018 3,05

5 18 30 18 0,67 27 0,64 0,94 3,93 26,66 2,73 28,13 2,72 0,073 0,962 0,018 4,02
5,2 17 27 17 0,6 28 0,66 0,98 3,75 24,27 2,75 25,76 2,73 0,071 0,960 0,018 3,88
5,4 19 28 19 0,4 48 0,67 1,01 2,22 26,85 2,57 5,33 3,16 0,054 0,959 0,019 2,92
5,6 24 30 24 0,93 26 0,69 1,05 4,05 33,26 2,67 34,78 2,66 0,079 0,957 0,019 4,20
5,8 17 31 17 0,53 32 0,71 1,09 3,33 22,41 2,74 23,94 2,72 0,070 0,956 0,019 3,69

6 16 24 16 0 87 18 0 73 1 13 5 85 20 37 2 94 21 92 2 91 0 068 0 954 0 019 3 586 16 24 16 0,87 18 0,73 1,13 5,85 20,37 2,94 21,92 2,91 0,068 0,954 0,019 3,58
6,2 17 30 17 0,73 23 0,75 1,17 4,61 21,11 2,86 22,67 2,83 0,069 0,953 0,019 3,59
6,4 18 29 18 0,73 25 0,77 1,21 4,35 21,81 2,83 23,38 2,81 0,069 0,951 0,019 3,60
6,6 17 28 17 0,8 21 0,79 1,25 5,08 19,94 2,90 21,52 2,88 0,068 0,950 0,019 3,50
6,8 17 29 17 0,4 43 0,81 1,29 2,55 19,40 2,72 20,99 2,69 0,067 0,948 0,020 3,46

7 24 30 24 0,87 28 0,83 1,33 3,84 27,31 2,72 28,92 2,70 0,074 0,946 0,020 3,78
7,2 17 30 17 0,73 23 0,84 1,36 4,67 18,62 2,90 20,24 2,87 0,067 0,945 0,020 3,38
7,4 20 31 20 0,53 37 0,86 1,4 2,85 21,63 2,71 23,26 2,69 0,069 0,943 0,020 3,50
7,6 22 30 22 0,8 28 0,88 1,44 3,89 23,36 2,77 25,00 2,75 0,071 0,942 0,020 3,56
7,8 19 31 19 0,73 26 0,9 1,48 4,17 19,47 2,85 21,11 2,83 0,068 0,940 0,020 3,38

8 21 32 21 0,67 32 0,92 1,52 3,44 21,17 2,77 22,83 2,75 0,069 0,939 0,020 3,44
8,2 15 25 15 0,8 19 0,94 1,56 5,95 14,30 3,06 15,96 3,02 0,063 0,937 0,020 3,15
8,4 18 30 18 0,73 25 0,96 1,6 4,45 17,08 2,92 18,75 2,88 0,066 0,936 0,020 3,26
8,6 23 34 23 0,73 31 0,97 1,63 3,42 22,03 2,76 23,71 2,73 0,070 0,934 0,020 3,44
8,8 16 27 16 0,67 24 0,99 1,67 4,68 14,47 2,98 16,16 2,95 0,063 0,933 0,020 3,12, , , , , , , , , , , , ,

9 12 22 12 0,53 22 1,01 1,71 5,15 10,19 3,13 11,88 3,08 0,060 0,931 0,020 2,94
9,2 10 18 10 0,53 19 1,03 1,75 6,42 8,01 3,27 9,71 3,21 0,058 0,928 0,020 2,85
9,4 11 19 11 0,6 18 1,05 1,79 6,51 8,77 3,24 10,48 3,18 0,059 0,923 0,020 2,89
9,6 12 21 12 0,67 18 1,07 1,83 6,59 9,50 3,22 11,21 3,16 0,059 0,918 0,020 2,93
9,8 14 24 14 0,6 23 1,09 1,87 4,95 11,13 3,09 12,84 3,04 0,061 0,912 0,020 3,00
10 13 22 13 0,53 24 1,1 1,9 4,77 10,09 3,11 11,82 3,06 0,060 0,907 0,020 2,96

10,2 12 20 12 0,47 26 1,12 1,94 4,67 8,98 3,15 10,71 3,09 0,059 0,902 0,020 2,92
10,4 12 19 12 0,4 30 1,14 1,98 3,99 8,79 3,11 10,53 3,05 0,059 0,896 0,020 2,92
10,6 11 17 11 0,47 24 1,16 2,02 5,23 7,74 3,23 9,48 3,16 0,058 0,891 0,020 2,89
10,8 11 18 11 0,47 24 1,18 2,06 5,26 7,58 3,24 9,32 3,17 0,058 0,886 0,020 2,89

11 12 19 12 0,47 26 1,19 2,09 4,74 8,33 3,18 10,08 3,11 0,058 0,880 0,020 2,92
11,2 13 20 13 0,47 28 1,21 2,13 4,32 8,98 3,13 10,74 3,06 0,059 0,875 0,020 2,96
11,4 12 19 12 0,47 26 1,23 2,17 4,78 7,99 3,19 9,76 3,12 0,058 0,870 0,020 2,93
11,6 11 18 11 0,4 28 1,25 2,21 4,55 7,03 3,23 8,80 3,15 0,057 0,864 0,020 2,90
11 8 35 41 35 0 6 58 1 27 2 25 1 83 25 79 2 54 5 25 3 12 0 054 0 859 0 020 2 7711,8 35 41 35 0,6 58 1,27 2,25 1,83 25,79 2,54 5,25 3,12 0,054 0,859 0,020 2,77

12 44 53 44 0,47 94 1,29 2,29 1,13 32,33 2,34 5,84 2,99 0,055 0,854 0,020 2,80
12,2 13 20 13 0,53 24 1,3 2,32 4,96 8,22 3,19 10,00 3,13 0,058 0,848 0,020 2,98
12,4 11 19 11 1 11 1,32 2,36 11,57 6,55 3,50 8,33 3,42 0,057 0,843 0,019 2,92
12,6 32 47 32 0,8 40 1,34 2,4 2,70 22,09 2,69 23,88 2,67 0,070 0,838 0,019 3,61
12,8 44 56 44 1,2 37 1,36 2,44 2,89 30,56 2,60 32,35 2,58 0,077 0,832 0,019 3,99

13 75 93 75 0,93 80 1,38 2,48 1,28 52,55 2,20 7,37 2,92 0,056 0,827 0,019 2,92
13,2 88 102 88 0,93 94 1,4 2,52 1,09 61,06 2,10 7,93 2,86 0,057 0,822 0,019 2,96
13,4 46 60 46 1 46 1,42 2,56 2,30 30,59 2,54 5,69 3,14 0,055 0,816 0,019 2,88
13,6 15 30 15 0,6 25 1,43 2,59 4,83 8,68 3,17 10,49 3,10 0,059 0,811 0,019 3,10
13,8 13 22 13 0,47 28 1,45 2,63 4,53 7,15 3,22 8,97 3,14 0,057 0,806 0,019 3,04

14 27 34 27 1 27 1,47 2,67 4,11 16,55 2,90 18,37 2,87 0,065 0,800 0,019 3,48
14,2 16 31 16 0,33 48 1,49 2,71 2,48 8,92 2,99 10,74 2,93 0,059 0,795 0,019 3,16
14,4 38 43 38 0,73 52 1,51 2,75 2,07 23,34 2,60 25,17 2,58 0,071 0,790 0,019 3,82
14 6 59 70 59 0 73 80 1 53 2 79 1 30 36 74 2 33 6 21 2 99 0 055 0 784 0 018 2,9914,6 59 70 59 0,73 80 1,53 2,79 1,30 36,74 2,33 6,21 2,99 0,055 0,784 0,018 2,99
14,8 102 113 102 1,07 96 1,55 2,83 1,08 63,98 2,08 8,11 2,85 0,057 0,779 0,018 3,09

15 88 104 88 2,07 43 1,57 2,87 2,43 54,22 2,36 7,49 3,05 0,056 0,774 0,018 3,08
15,2 312 343 312 2,4 130 1,59 2,91 0,78 194,40 1,62 14,01 2,58 0,062 0,768 0,018 3,39
15,4 568 604 568 1,67 341 1,61 2,95 0,30 350,96 1,15 18,78 2,30 0,066 0,763 0,018 3,64
15,6 344 369 344 3,67 94 1,63 2,99 1,08 209,21 1,70 14,53 2,63 0,062 0,757 0,018 3,46
15,8 512 567 512 1,67 307 1,66 3,04 0,33 306,60 1,23 17,56 2,34 0,065 0,752 0,018 3,63

16 431 456 431 0 0 1,68 3,08 0,00 254,71
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2 IDENTIFICAZIONE DEL DOCUMENTO 

� Le indagini eseguite in sito sono state coordinate dal Dott. Geol. Stefano Maggi e dal Dott. 

Geol. Alessandro Zanna; 

� Il presente documento è stato redatto dal Dott. Geol. Stefano Maggi;

� Il documento si compone di n° 12 fogli e da n° 31 pagine di allegati. 
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3 PREMESSE 

Su incarico del Dott. Geol. Alessandro Biondi, in data 04/11/2009, è stata effettuata un’indagine 

geofisica mediante tecnica MASW attiva, nel territorio del comune di Cesena, presso l’area appartenente al 

comparto Novello. 

L’indagine è stata eseguita al fine di ottenere la classificazione del tipo di suolo sulla base della 

velocità media equivalente di propagazione delle onde di taglio verticali entro i primi 30 m di profondità 

(Vs30), in ottemperanza a quanto riportato nel decreto del Ministero delle Infrastrutture, 14 gennaio 2008 

“Approvazione delle nuove norme tecniche per le costruzioni” (pubblicate sulla Gazzetta Ufficiale n. 29 del 4 

febbraio 2008, Supplemento ordinario n. 30). 

Lindagine geofisica eseguita ha previsto la realizzazione di N. 3 profili sismici masw, la cui ubicazione 

e relativi rapporti di prova sono riportati in allegato. Gli allineamenti sismici sono stati denominati 

rispettivamente: 

• Profilo masw 1 

• Profilo masw 2 

• Profilo masw 3 

L’acquisizione è stata condotta tramite sismografo a 24 canali modello DOLANG JEA 24 con scarico 

dei dati direttamente su p.c.  
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4 DESCRIZIONE DELLE INDAGINI 

4.1 Metodologia MASW ATTIVA  (Multichannel Analisys of Surface Waves) 

4.1.1 Introduzione generale 

La tecnica MASW venne introdotta per la prima volta nell’ambito della comunità geofisica e 

geotecnica agli inizi del 1999. La Multichannel Analisys of Surface Waves  è un metodo sismico mediante il 

quale è possibile costruire un profilo di velocità delle onde di taglio (Vs) in relazione alla profondità (Vs 

versus profondità), attraverso l’analisi delle onde superficiali tipo Rayleigh (onde R). Tale tecnica permette 

quindi di ottemperare a quanto previsto nel decreto del Ministero delle Infrastrutture, 14 gennaio 2008 

“Approvazione delle nuove norme tecniche per le costruzioni”, secondo il quale i terreni, su cui devono 

essere eseguite opere edili di una certa rilevanza, devono essere classificati sulla base del parametro Vs30. 

La classificazione prevista per i terreni comprende cinque categorie definite da una simbologia alfanumerica 

da A ad E e successive integrazioni S1 e S2. A ciascuna di queste categorie corrisponde una valutazione 

quantitativa della risposta sismica dei terreni sottoposti ad una accelerazione sismica attesa, predefinita per 

ciascuna classe. Il parametro Vs30  rappresenta la media ponderata dei valori di velocità delle onde di taglio 

S nei primi 30 metri di sottosuolo indagato e viene espressa matematicamente dalla 

seguente equazione: 

  dove VS30 : velocità media ponderata delle onde di taglio “S”; 

    hi : spessore dello strato esimo; 

Vi :  velocità delle onde di taglio “S” nello strato esimo. 

4.1.2 Onde superficiali di Rayleigh (onde R) 

Esistono diversi tipi di onde superficiali, oltre alle già citate onde di Rayleigh (P+Sv), si conoscono le 

onde di Love (Sh) e le  onde di Lamb. Le onde di Rayleigh rappresentano la componente principale delle 

onde superficiali e sono generate dall’interazione tra onde di compressione (o di volume) P e onde di taglio 

verticali Sv ogniqualvolta si è in presenza di una superficie libera in un mezzo omogeneo ed isotropo. Le 

onde R si propagano alla superficie libera (vedi Fig. 1) con un moto ellittico retrogrado (moto antiorario) che 

si inverte alla profondità di λ/2π (dove λ è la lunghezza d’onda). L'ampiezza di tale spostamento decresce 

secondo una legge esponenziale, pertanto diviene rapidamente trascurabile con la profondità. 

L’utilizzo delle onde superficiali di tipo Rayleigh per la costruzione di un profilo di velocità delle onde 

di taglio  Vs è giustificato da una serie di fattori: 

�  La percentuale di energia convertita in onde R è nettamente predominante (67%) rispetto a 

quella coinvolta nella generazione di onde P (7%) e onde S (26%); 
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Figura 1 - Modalità di propagazione delle onde R 

� il metodo d’analisi basato sulle onde R non è limitato, al contrario del metodo basato sulla 

rifrazione, dalla presenza di inversioni di velocità in profondità; 

� buona risoluzione, a differenza della tecnica a riflessione; 

� la propagazione delle onde di Rayleigh, anche se influenzata dalla Vp (velocità delle onde di 

compressione P) e dalla densità del mezzo, è funzione innanzitutto della Vs che rappresenta 

appunto il parametro fondamentale per la caratterizzazione geotecnica di un sito; 

� la tecnica in questione è inoltre particolarmente indicata per suoli altamente attenuanti ed 

ambienti rumorosi. 

Tenuto conto dei fattori sopraelencati, l’elemento fondamentale che permette l’impiego di tecniche 

basate sulle onde superficiali, in questo caso la tecnica MASW e le onde Rayleigh, è una caratteristica 

chiamata dispersione. La dispersione è una proprietà delle onde superficiali che consiste nella deformazione 

di un treno d’onde dovuta alla variazione di velocità di propagazione al variare della frequenza. Per le onde 

R questa variazione si manifesta solo all’interno di un mezzo stratificato. In altre parole, ipotizzando una 

variazione di densità del terreno in senso verticale, ciascuna componente di frequenza dell’onda superficiale 

si propaga con una differente velocità (velocità di fase), e quindi con una diversa lunghezza d’onda; questa 

proprietà si chiama appunto dispersione.  

La velocità di propagazione per una certa lunghezza d’onda λ (e quindi per una certa frequenza ν) è 

influenzata dalle proprietà che il mezzo possiede fino ad una profondità di λ/2 (anche se recenti studi hanno 

posto questo limite a λ/2.5) . Inoltre, la velocità delle onde R (Vr) è pari a circa il 90% della velocità delle 

onde di taglio (Vs).   

Secondo quanto detto appare chiaro come la costruzione di un profilo verticale di velocità delle onde 

di taglio Vs, ottenuto dall’analisi delle onde piane della modalità fondamentale delle onde di Rayleigh, sia 

una delle pratiche più comuni per utilizzare le proprietà dispersive delle onde superficiali. 
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4.1.3 Tecnica MASW ATTIVA : procedura e strumentazione utilizzata 

La procedura MASW si può sintetizzare in tre stadi successivi e distinti: 

� acquisizione delle onde superficiali (ground roll ); 

� costruzione della curva di dispersione : grafico velocità di fase Vr – frequenza ν; 

� inversione della curva di dispersione per ottenere il profilo verticale della Vs (si veda fig. 5 

nel rapporto in allegato). 

La prima fase viene effettuata direttamente in campagna generando un treno di onde superficiali 

mediante l’utilizzo di una sorgente sismica attiva, quale generalmente una mazza battente, e uno 

stendimento lineare di geofoni ricevitori (vedi Fig. 2). L’indagine svolta nel presente lavoro è stata condotta 

utilizzando la strumentazione DOLANG JEA 24 descritta nelle premesse. 

Figura 2 - MASW ATTIVA : stendimento lineare e sorgente attiva 

I dati così acquisiti in campagna vengono quindi elaborati utilizzando il software in nostra dotazione 

“MASW by Vitantonio Roma”. In particolare mediante il software si procede alla lettura dei dati acquisiti 

(common-shot gather) e al calcolo dello spettro nel dominio frequenza – numero d’onda (spettro f-k). Quindi, 

dallo spettro f-k è possibile estrarre la curva di dispersione apparente sperimentale (si veda fig. 2 nel 

rapporto in allegato) mediante una doppia trasformata di Fourier applicata al campo di moto misurato nel 

dominio spazio - tempo. Sulla curva di dispersione sperimentale viene effettuato il cosiddetto Picking (si 

veda fig. 3 nel rapporto in allegato), cioè la selezione dei punti che, nell’interpretazione dell’utente, 

appartengono ad un certo modo di propagazione dell’onda superficiale di Rayleigh.  L’identificazione ed il

Picking della curva di dispersione sono un’operazione di importanza cruciale. I punti sperimentali ottenuti 

mediante l’operazione di Picking effettuata a partire dalla curva di dispersione apparente sperimentale, 

devono coincidere il più possibile con le curve teoriche numeriche descritte di seguito. 

La curva di dispersione apparente numerica (si veda fig. 4 nel rapporto in allegato) si ottiene in 

maniera identica alla procedura usata per ottenere la curva di dispersione sperimentale, con l’unica diversità 

che riguarda la maniera in cui si calcola lo spettro del campo di moto. Mentre nella procedura sperimentale 

si applica una doppia trasformata di Fourier nella procedura numerica si applica una sola trasformata di 
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Fourier. La curva di dispersione effettiva (si veda fig. 4 nel rapporto in allegato) si ottiene con un metodo 

alternativo proposto da Lai e Rix (Lai, 1998). 

L’ultimo passo da affrontare è l’inversione della curva di dispersione precedentemente costruita. 

Questa operazione viene effettuata grazie all’utilizzo di una potente tecnica di ottimizzazione basata su 

algoritmi genetici. Il risultato finale è quello di ottenere il profilo verticale della velocità delle onde di taglio Vs. 

Il grado di incertezza del profilo di VS finale dipende dai seguenti fattori: 

� incertezza associata alle misure sperimentali: è rappresentata dall’intervallo di variazione 

della velocità di fase apparente sperimentale ad una determinata frequenza. Tale range di 

variazione viene assegnato a ciascun punto sperimentale nella fase di Picking (fig. 3 nel 

rapporto in allegato); 

� propagazione dell’incertezza nel modello di simulazione numerica; 

� errore relativo o distanza tra curve di dispersione sperimentale e numeriche teoriche 

(apparente/effettiva). L’errore relativo è un indicatore oggettivo della sovrapposizione tra 

curva di dispersione sperimentale e teorica numerica. 

Generalmente un errore relativo tra curva sperimentale e teorica inferiore al 10% indica il 

raggiungimento di un buon risultato con un profilo di VS valido da un punto di vista progettuale. A parità di 

errore relativo l’utente può scegliere il profilo di VS sulla base della migliore sovrapposizione visiva tra le 

curve sperimentale e teorica. 

L’elaborazione dei dati acquisiti nel sito in questione è riportata in dettaglio nel rapporto d’indagine 

allegato alla presente relazione. 
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5 ACQUISIZIONE DATI 

L’indagini geofisica condotta nel presente lavoro è stata effettuata mediante l’esecuzione di n° 3

stendimenti sismici (profili), la cui ubicazione è riportata nella Tav. 1 in allegato. Come accennato nelle 

premesse per acquisire i dati è stata impiegata la strumentazione Dolang JEA 24. 

I parametri di campionamento utilizzati nella presente indagine e le caratteristiche tecniche della 

strumentazione utilizzata sono riportate in tabella 1. 

Modello Risoluzione n° canali 
Frequenza 

geofoni 

Velocità di 

campionamento 

Intervallo  

di campionamento 

Frequenza di 

campionamento 

Unità di 

alimentazione 

JEA 24 24 bit 24 4.5 Hz 
2000 

microsec. 
4096 ms 500 Hz 

24 volt gel battery 

MOM unit 

Tabella 1 - Caratteristiche tecniche della strumentazione utilizzata 

Nella sottostante tabella vengono riportate sinteticamente le caratteristiche tecniche dei profili sismici 

effettuati: 

Identificazione Lunghezza (m) Passo intergeofonico (m)
N° Geofoni impiegati 

(verticali) 

Distanza Punto di 

scoppio-1° geofono 

ricevitore (m) 

Profilo masw 1 36.00 1.50 24 1.50 

Profilo masw 2 36.00 1.50 24 1.50 

Profilo masw 3 36.00 1.50 24 1.50 

Tabella 2 – Dati geometrici dei profili effettuati 

L’energizzazione del terreno è stata effettuata ad entrambe le estremità del profilo, rispettivamente 

alla distanza di 1.50 m dal 1° e dal 24° geofono ri cevitore, mediante una mazza battente del peso di 10 Kg.
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6 RISULTATI 

L’indagine geofisica effettuata in data 04/11/2009, con la tecnica MASW attiva, ha consentito di ricostruire il 

quadro sismico del sottosuolo, nei primi 30 m di profondità, in corrispondenza del punto mediano di ciascuno 

degli allineamenti effettuati. 

Nella sottostante tabella sono riportate le profondità e ed i valori di Vs dei sismostrati individuati (si veda 

fig. 5 nei rispettivi report in allegato) per i diversi profili eseguiti.

PROFILO MASW 1 

Sismostrato Profondità (m) Vs (m/s) 

1 0.0-2.0 189 

2 2.0-5.0 222 

3 5.0-8.0 257 

4 8.0-12.0 378 

5 12.0-15.0 423 

6 15.0-24.0 641 

7 24.0-35.0 641 

 (semispazio infinito) 35.0 – oo 651 

PROFILO MASW 2 

Sismostrato Profondità (m) Vs (m/s) 

1 0.0-2.0 290 

2 2.0-4.0 350 

3 4.0-6.0 500 

4 6.0-8.0 610 

5 8.0-11.0 200 

6 11.0-19.0 323 

7 19.0-33.0 405 

(semispazio infinito) 33.0– oo 447 

PROFILO MASW 3 

Sismostrato Profondità (m) Vs (m/s) 

1 0.0-1.5 266 
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2 1.5-4.5 190 

3 4.5-7.5 230 

4 7.5-9.5 254 

5 9.5-13.0 344 

6 13.0-22.0 471 

7 22.0-36.0 471 

(semispazio infinito) 36.0 – oo 499 

Sulla base di quanto riportato nelle soprastanti tabelle, la media ponderata dei valori di velocità delle 

onde S (VS30), nei primi 30 m di profondità dal piano campagna, risultata pari a: 

N. Profilo Vs30 (m/s) Classe suolo 

Profilo masw 1 390 B 

Profilo masw 2 345 C 

Profilo masw 3 338 C 

Il valore di   VS30 comunque ottenuto è da riferirsi alla verticale di terreno posta in corrispondenza del 

punto mediano dell’allineamento sismico effettuato.

In allegato sono riportati i rapporti tecnici dettagliati dei 3 stendimenti sismici effettuati e la loro ubicazione. 

Bologna, 09/11/2009 
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ALLEGATI

� Tav. 1 – Ubicazione del profilo sismico eseguito (n° 1); 

� Rapporti indagine geofisica eseguita (n° 30) 



PROFILO MASW 1

PROFILO MASW 3

PROFILO MASW 2

Legenda

Perimetro sito oggetto

dell’indagine

TAV. 1

Ubicazione indagini

novembre 2009

Committente:

BIONI DOTT. GEOL. ALESSANDRO

Stendimento sismico

MASW
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Rapporto indagine geofisica 
 eseguita mediante tecnica 

MASW 

Autore: I.G.B. SNC 
Committente: BIONDI DOTT. GEOL. ALESSANDRO 

Sito: COMPARTO NOVELLO – CESENA (FC) 
Data di effettuazione: 04/11/2009 

PROFILO MASW N. 1

 Software: Generated by MASW 
(c) Vitantonio Roma.  All rights reserved. 
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1 – Dati Sperimentali 
Numero di ricevitori................................................................................................24 
Numero di campioni temporali .............................................................3.26787e-312 
Timestep di acquisizione .................................................................................... 2 ms 
Numero di ricevitori utilizzati per l’analisi.............................................................24 
L’intervallo di tempo considerato per l’analisi inizia a ...................................... 0 ms 
L’intervallo di tempo considerato per l’analisi termina a ............................. 4094 ms 
I ricevitori non sono invertiti (l’ultimo ricevitore è l’ultimo per l’analisi) 

Figura 1: Tracce sperimentali
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2 – Risultati dell’analisi 
Frequenza finale................................................................................................. 70Hz 
Frequenza iniziale ................................................................................................ 2Hz 
  

Figure 2: Curva di dispersione apparente sperimentale
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3 – Curva di dispersione
Tabella 1: Picking  della curva di dispersione sperimentale e relativo range di variazione (valori numerici riportati 

graficamente in fig. 3) 

Freq. [Hz] V. fase [m/s] V. fase min [m/s] V. fase Max [m/s] 

6.30257 566.796 552.697 580.894 

6.48395 497.788 486.657 508.918 

8.32365 440.652 429.522 451.782 

9.28237 395.389 382.774 408.003 

10.6816 319.702 304.12 335.285 

13.8776 229.693 222.158 237.227 

17.6258 206.915 199.495 214.335 

18.9981 207.649 204.419 210.879 

21.6199 202.633 199.294 205.972 

24.6145 200.626 197.856 203.397 

28.0668 192.732 191.748 193.717 

29.6674 184.967 184.202 185.733 

31.1858 181.085 180.319 181.85 

33.6893 178.296 177.421 179.171 

36.562 173.921 173.32 174.523 

39.5989 169.929 169.492 170.367 

44.7699 172.5 172.007 172.992 

48.5455 170.75 170.367 171.132 
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50.8438 160.032 159.594 160.469 

56.6303 170.258 169.875 170.64 

Figura 3: Picking  della curva di dispersione sperimentale (rappresentazione grafica). 
A ciascun punto sperimentale in verde è assegnato un range di variazione della velocità di fase riportato nella tabella 

precedente
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4 – Profilo del terreno 
Numero di strati (escluso semispazio) .......................................................................................................................8 
Spaziatura ricevitori [m] .......................................................................................................................................1.5m 
Numero ricevitori ......................................................................................................................................................24 
Numero modi ...............................................................................................................................................................2 

Strato 1 
h [m] .............................................................................................................................................................................2 
z [m] ........................................................................................................................................................................... -2 
Densità [kg/m^3] ...................................................................................................................................................1920 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 189.000 

Strato 2 
h [m] .............................................................................................................................................................................3 
z [m] ........................................................................................................................................................................... -5 
Densità [kg/m^3] ...................................................................................................................................................1950 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 222.000 

Strato 3 
h [m] .............................................................................................................................................................................3 
z [m] ........................................................................................................................................................................... -8 
Densità [kg/m^3] ...................................................................................................................................................1950 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 257.000 

Strato 4 
h [m] .............................................................................................................................................................................4 
z [m] ......................................................................................................................................................................... -12 
Densità [kg/m^3] ...................................................................................................................................................2050 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 378.000 

Strato 5 
h [m] .............................................................................................................................................................................3 
z [m] ......................................................................................................................................................................... -15 
Densità [kg/m^3] ...................................................................................................................................................2050 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 423.000 

Strato 6 
h [m] .............................................................................................................................................................................9 
z [m] ......................................................................................................................................................................... -24 
Densità [kg/m^3] ...................................................................................................................................................2150 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 641.000 

Strato 7 
h [m] ...........................................................................................................................................................................11 
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z [m] ......................................................................................................................................................................... -35 
Densità [kg/m^3] ...................................................................................................................................................2200 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 641.000 

Strato 8 
h [m] .............................................................................................................................................................................0 
z [m] ......................................................................................................................................................................... -oo 
Densità [kg/m^3] ...................................................................................................................................................2200 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s]…………………………………………………………………………………………….   651.000  

Figura 4: Velocità numeriche – punti sperimentali (Picking - verde), modo 
fondamentale di Rayleigh (linea azzurra), curva teorica numerica effettiva (linea 
rossa), curva teorica numerica apparente (linea blu) 
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Figura 5: Profilo verticale delle Vs riferito al punto mediano dell’allineamento sismico
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5 – Risultati finali 
Piano di riferimento z=0 [m].....................................................................................0 
Vs30 [m/s].............................................................................................................390 
La normativa applicata è il DM 14 gennaio 2008 
 Il sito appartiene alle classi A, B, C, D, E o S1 (alluvionale, ghiaia, sabbia, limo, argilla, roccia). 
 Il sito non è suscettibile di liquefazione e non è argilla sensitiva. 

Categoria di suolo…………………………………………………………………………………B 



Indagine geofisica effettuata mediante tecnica MASW per la determinazione della categoria di suolo di fondazione, sulla base dei valori di 

velocità equivalente di propagazione delle onde di taglio (VS30), dell’area sita presso il comparto Novello nel comune di Cesena (FC).    

Profilo MASW 1. 

IGB Snc – Via della Tecnica 57/A4  
40068 San Lazzaro di S. (BO)  
Tel 349 7846581 Fax 051 4998378 

Pagina  10 di 10 

Appendice 
Categorie di suolo 

A – Formazioni litoidi o suoli omogenei molto rigidi caratterizzati da valori di VS30 superiori a 
800 m/s, comprendenti eventuali strati di alterazione superficiali di spessore massimo pari a 5 m. 

B – Depositi di sabbie e ghiaie molto addensate o argille molto consistenti, con spessori di 
diverse decine di metri, caratterizzati da un graduale miglioramento delle proprietà meccaniche con 
la profondità e da valori di VS30 compresi tra 360 m/s e 800 m/s (ovvero resistenza penetrometrica 
NSPT30 > 50, o coesione non drenata Cu30 > 250 kPa). 

C - Depositi di sabbie e ghiaie mediamente consistenti o argille di media consistenza, con 
spessori di diverse decine di metri, con spessori variabili e valori di VS30 compresi tra 180 m/s e 
360 m/s (ovvero 15 < NSPT30 > 50, o 70 <Cu30 > 250 kPa). 

D - Depositi di terreni granulari da sciolti a poco addensati oppure coesivi da poco a 
mediamente consistenti con valori di VS30 < 180 m/s (ovvero NSPT30 < 15, o Cu30 < 70 kPa). 

E – Profili di terreno costituiti d strati superficiali alluvionali, con valori di VS30 simili a quelli 
dei tipi C e D e spessore compreso tra i 5 e 20 m, giacenti su di un substrato di materiale rigido con 
valore di VS30 > 800 m/s. 

Oltre a queste categorie se ne definiscono altre 2, per le quali sono richiesti studi speciali per la 
definizione dell’azione sismica da considerare. 

S1 – Depositi costituiti da, o che includono, uno strato spesso almeno 10 m di argille e limi di bassa 
consistenza, con elevato indice di plasticità (PI>40) e contenuto d’acqua, caratterizzati da valori di 
VS30 < 110 m/s (10 < Cu30 < 20 kPa). 

S2 – Depositi di terreno soggetti a liquefazione, argille sensitive, o qualsiasi  altra categoria non 
classificabile nei tipi precedenti.
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1 – Dati Sperimentali 
Numero di ricevitori................................................................................................24 
Numero di campioni temporali .............................................................3.26787e-312 
Timestep di acquisizione .................................................................................... 2 ms 
Numero di ricevitori utilizzati per l’analisi.............................................................24 
L’intervallo di tempo considerato per l’analisi inizia a ...................................... 0 ms 
L’intervallo di tempo considerato per l’analisi termina a ............................. 4094 ms 
I ricevitori non sono invertiti (l’ultimo ricevitore è l’ultimo per l’analisi) 

Figura 1: Tracce sperimentali
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2 – Risultati dell’analisi 
Frequenza finale................................................................................................. 50Hz 
Frequenza iniziale ................................................................................................ 2Hz 
  

Figure 2: Curva di dispersione apparente sperimentale
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3 – Curva di dispersione
Tabella 1: Picking  della curva di dispersione sperimentale e relativo range di variazione (valori numerici riportati 

graficamente in fig. 3) 

Freq. [Hz] V. fase [m/s] V. fase min [m/s] V. fase Max [m/s] 

5.28732 402.956 394.808 411.104 

6.77768 364.931 357.689 372.174 

7.28146 291.146 281.188 301.105 

8.24432 253.296 246.662 259.931 

10.5179 231.319 221.782 240.856 

14.5151 184.463 178.657 190.268 

17.4487 188.609 178.657 198.561 

19.9424 183.633 178.657 188.609 

21.5925 212.245 204.781 219.709 

22.7293 247.076 242.93 251.223 

26.2864 260.345 256.199 264.492 

27.3866 612.391 606.586 618.197 

28.1566 567.193 561.388 572.999 

30.4302 530.289 525.313 535.265 

31.8604 489.237 483.847 494.628 

34.134 454.821 450.674 458.967 

36.0042 441.966 437.405 446.528 

37.3611 415.428 411.281 419.575 
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38.2045 379.767 376.035 383.499 

39.268 344.936 339.96 349.912 

41.0648 308.031 304.714 311.349 

44.2919 292.274 289.786 294.762 

Figura 3: Picking  della curva di dispersione sperimentale (rappresentazione grafica). 
A ciascun punto sperimentale in verde è assegnato un range di variazione della velocità di fase riportato nella tabella 

precedente
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4 – Profilo del terreno 
Numero di strati (escluso semispazio) .......................................................................................................................8 
Spaziatura ricevitori [m] .......................................................................................................................................1.5m 
Numero ricevitori ......................................................................................................................................................24 
Numero modi .............................................................................................................................................................20 

Strato 1 
h [m] .............................................................................................................................................................................2 
z [m] ........................................................................................................................................................................... -2 
Densità [kg/m^3] ...................................................................................................................................................2100 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 290.000 

Strato 2 
h [m] .............................................................................................................................................................................2 
z [m] ........................................................................................................................................................................... -4 
Densità [kg/m^3] ...................................................................................................................................................2100 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 350.000 

Strato 3 
h [m] .............................................................................................................................................................................2 
z [m] ........................................................................................................................................................................... -6 
Densità [kg/m^3] ...................................................................................................................................................2150 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 500.000 

Strato 4 
h [m] .............................................................................................................................................................................2 
z [m] ........................................................................................................................................................................... -8 
Densità [kg/m^3] ...................................................................................................................................................2200 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 610.000 

Strato 5 
h [m] .............................................................................................................................................................................3 
z [m] ......................................................................................................................................................................... -11 
Densità [kg/m^3] ...................................................................................................................................................1990 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 200.000 

Strato 6 
h [m] .............................................................................................................................................................................8 
z [m] ......................................................................................................................................................................... -19 
Densità [kg/m^3] ...................................................................................................................................................2100 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 323.000 

Strato 7 
h [m] ...........................................................................................................................................................................14 
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z [m] ......................................................................................................................................................................... -33 
Densità [kg/m^3] ...................................................................................................................................................2150 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 405.000 

Strato 8 
h [m] .............................................................................................................................................................................0 
z [m] ......................................................................................................................................................................... -oo 
Densità [kg/m^3] ...................................................................................................................................................2150 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 447.000

Figura 4: Velocità numeriche – punti sperimentali (Picking - verde), modo 
fondamentale di Rayleigh (linea azzurra), curva teorica numerica effettiva (linea 
rossa), curva teorica numerica apparente (linea blu) 
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Figura 5: Profilo verticale delle Vs riferito al punto mediano dell’allineamento sismico
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5 – Risultati finali 
Piano di riferimento z=0 [m].....................................................................................0 
Vs30 [m/s].............................................................................................................345 
La normativa applicata è il DM 14 gennaio 2008 
 Il sito appartiene alle classi A, B, C, D, E o S1 (alluvionale, ghiaia, sabbia, limo, argilla, roccia). 
 Il sito non è suscettibile di liquefazione e non è argilla sensitiva. 

Categoria di suolo…………………………………………………………………………………C 
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Appendice 
Categorie di suolo 

A – Formazioni litoidi o suoli omogenei molto rigidi caratterizzati da valori di VS30 superiori a 
800 m/s, comprendenti eventuali strati di alterazione superficiali di spessore massimo pari a 5 m. 

B – Depositi di sabbie e ghiaie molto addensate o argille molto consistenti, con spessori di 
diverse decine di metri, caratterizzati da un graduale miglioramento delle proprietà meccaniche con 
la profondità e da valori di VS30 compresi tra 360 m/s e 800 m/s (ovvero resistenza penetrometrica 
NSPT30 > 50, o coesione non drenata Cu30 > 250 kPa). 

C - Depositi di sabbie e ghiaie mediamente consistenti o argille di media consistenza, con 
spessori di diverse decine di metri, con spessori variabili e valori di VS30 compresi tra 180 m/s e 
360 m/s (ovvero 15 < NSPT30 > 50, o 70 <Cu30 > 250 kPa). 

D - Depositi di terreni granulari da sciolti a poco addensati oppure coesivi da poco a 
mediamente consistenti con valori di VS30 < 180 m/s (ovvero NSPT30 < 15, o Cu30 < 70 kPa). 

E – Profili di terreno costituiti d strati superficiali alluvionali, con valori di VS30 simili a quelli 
dei tipi C e D e spessore compreso tra i 5 e 20 m, giacenti su di un substrato di materiale rigido con 
valore di VS30 > 800 m/s. 

Oltre a queste categorie se ne definiscono altre 2, per le quali sono richiesti studi speciali per la 
definizione dell’azione sismica da considerare. 

S1 – Depositi costituiti da, o che includono, uno strato spesso almeno 10 m di argille e limi di bassa 
consistenza, con elevato indice di plasticità (PI>40) e contenuto d’acqua, caratterizzati da valori di 
VS30 < 110 m/s (10 < Cu30 < 20 kPa). 

S2 – Depositi di terreno soggetti a liquefazione, argille sensitive, o qualsiasi  altra categoria non 
classificabile nei tipi precedenti.
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1 – Dati Sperimentali 
Numero di ricevitori................................................................................................24 
Numero di campioni temporali .............................................................3.26787e-312 
Timestep di acquisizione .................................................................................... 2 ms 
Numero di ricevitori utilizzati per l’analisi.............................................................24 
L’intervallo di tempo considerato per l’analisi inizia a ...................................... 0 ms 
L’intervallo di tempo considerato per l’analisi termina a ............................. 4094 ms 
I ricevitori non sono invertiti (l’ultimo ricevitore è l’ultimo per l’analisi) 

Figura 1: Tracce sperimentali
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2 – Risultati dell’analisi 
Frequenza finale................................................................................................. 70Hz 
Frequenza iniziale ................................................................................................ 2Hz 
  

Figure 2: Curva di dispersione apparente sperimentale
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3 – Curva di dispersione
Tabella 1: Picking  della curva di dispersione sperimentale e relativo range di variazione (valori numerici riportati 

graficamente in fig. 3) 

Freq. [Hz] V. fase [m/s] V. fase min [m/s] V. fase Max [m/s] 

8.11422 380.755 366.905 394.604 

8.91469 300.426 275.497 325.356 

9.70228 228.523 220.863 236.183 

11.1944 211.428 207.541 215.315 

12.8995 199.489 195.325 203.654 

14.9383 193.381 191.438 195.325 

16.1986 203.654 201.988 205.32 

18.3114 216.981 215.87 218.092 

20.0536 208.374 206.986 209.762 

21.2027 210.317 207.819 212.816 

23.5009 207.819 206.43 209.207 

25.6878 199.212 198.101 200.322 

28.4308 197.823 196.991 198.656 

30.7661 193.104 191.993 194.214 

33.3979 186.44 185.607 187.273 

36.3262 179.777 178.666 180.887 

38.7356 180.054 178.944 181.165 

41.2562 177.555 176.445 178.666 
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44.8147 171.17 170.059 172.28 

48.7439 167.431 165.107 169.755 

49.6706 192.998 189.124 196.872 

50.7455 247.231 244.52 249.943 

56.3057 236.772 234.06 239.484 

Figura 3: Picking  della curva di dispersione sperimentale (rappresentazione grafica). 
A ciascun punto sperimentale in verde è assegnato un range di variazione della velocità di fase riportato nella tabella 

precedente
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4 – Profilo del terreno 
Numero di strati (escluso semispazio) .......................................................................................................................8 
Spaziatura ricevitori [m] .......................................................................................................................................1.5m 
Numero ricevitori ......................................................................................................................................................24 
Numero modi ...............................................................................................................................................................2 

Strato 1 
h [m] ..........................................................................................................................................................................1.5 
z [m] ........................................................................................................................................................................ -1.5 
Densità [kg/m^3] ...................................................................................................................................................1910 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 266.000 

Strato 2 
h [m] .............................................................................................................................................................................3 
z [m] ........................................................................................................................................................................ -4.5 
Densità [kg/m^3] ...................................................................................................................................................1850 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 190.000 

Strato 3 
h [m] .............................................................................................................................................................................3 
z [m] ........................................................................................................................................................................ -7.5 
Densità [kg/m^3] ...................................................................................................................................................1950 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 230.000 

Strato 4 
h [m] .............................................................................................................................................................................2 
z [m] ........................................................................................................................................................................ -9.5 
Densità [kg/m^3] ...................................................................................................................................................1990 
Poisson ......................................................................................................................................................................0.2 
Vs fin.[m/s] ...................................................................................................................................................... 254.000 

Strato 5 
h [m] ..........................................................................................................................................................................3.5 
z [m] ......................................................................................................................................................................... -13 
Densità [kg/m^3] ...................................................................................................................................................2100 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 344.000 

Strato 6 
h [m] .............................................................................................................................................................................9 
z [m] ......................................................................................................................................................................... -22 
Densità [kg/m^3] ...................................................................................................................................................2150 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 471.000 

Strato 7 
h [m] ...........................................................................................................................................................................14 



Indagine geofisica effettuata mediante tecnica MASW per la determinazione della categoria di suolo di fondazione, sulla base dei valori di 

velocità equivalente di propagazione delle onde di taglio (VS30), dell’area sita presso il comparto Novello nel comune di Cesena (FC).    

Profilo MASW 3. 

IGB Snc – Via della Tecnica 57/A4  
40068 San Lazzaro di S. (BO)  
Tel 349 7846581 Fax 051 4998378 

Pagina  7 di 10 

z [m] ......................................................................................................................................................................... -36 
Densità [kg/m^3] ...................................................................................................................................................2150 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s] ...................................................................................................................................................... 471.000 

Strato 8 
h [m] .............................................................................................................................................................................0 
z [m] ......................................................................................................................................................................... -oo 
Densità [kg/m^3] ...................................................................................................................................................2200 
Poisson ....................................................................................................................................................................0.48 
Vs fin.[m/s]…………………………………………………………………………………………….    499.000 

Figura 4: Velocità numeriche – punti sperimentali (Picking - verde), modo 
fondamentale di Rayleigh (linea azzurra), curva teorica numerica effettiva (linea 
rossa), curva teorica numerica apparente (linea blu) 
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Figura 5: Profilo verticale delle Vs riferito al punto mediano dell’allineamento sismico
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5 – Risultati finali 
Piano di riferimento z=0 [m].....................................................................................0 
Vs30 [m/s].............................................................................................................338 
La normativa applicata è il DM 14 gennaio 2008 
 Il sito appartiene alle classi A, B, C, D, E o S1 (alluvionale, ghiaia, sabbia, limo, argilla, roccia). 
 Il sito non è suscettibile di liquefazione e non è argilla sensitiva. 

Categoria di suolo…………………………………………………………………………………C 
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Appendice 
Categorie di suolo 

A – Formazioni litoidi o suoli omogenei molto rigidi caratterizzati da valori di VS30 superiori a 
800 m/s, comprendenti eventuali strati di alterazione superficiali di spessore massimo pari a 5 m. 

B – Depositi di sabbie e ghiaie molto addensate o argille molto consistenti, con spessori di 
diverse decine di metri, caratterizzati da un graduale miglioramento delle proprietà meccaniche con 
la profondità e da valori di VS30 compresi tra 360 m/s e 800 m/s (ovvero resistenza penetrometrica 
NSPT30 > 50, o coesione non drenata Cu30 > 250 kPa). 

C - Depositi di sabbie e ghiaie mediamente consistenti o argille di media consistenza, con 
spessori di diverse decine di metri, con spessori variabili e valori di VS30 compresi tra 180 m/s e 
360 m/s (ovvero 15 < NSPT30 > 50, o 70 <Cu30 > 250 kPa). 

D - Depositi di terreni granulari da sciolti a poco addensati oppure coesivi da poco a 
mediamente consistenti con valori di VS30 < 180 m/s (ovvero NSPT30 < 15, o Cu30 < 70 kPa). 

E – Profili di terreno costituiti d strati superficiali alluvionali, con valori di VS30 simili a quelli 
dei tipi C e D e spessore compreso tra i 5 e 20 m, giacenti su di un substrato di materiale rigido con 
valore di VS30 > 800 m/s. 

Oltre a queste categorie se ne definiscono altre 2, per le quali sono richiesti studi speciali per la 
definizione dell’azione sismica da considerare. 

S1 – Depositi costituiti da, o che includono, uno strato spesso almeno 10 m di argille e limi di bassa 
consistenza, con elevato indice di plasticità (PI>40) e contenuto d’acqua, caratterizzati da valori di 
VS30 < 110 m/s (10 < Cu30 < 20 kPa). 

S2 – Depositi di terreno soggetti a liquefazione, argille sensitive, o qualsiasi  altra categoria non 
classificabile nei tipi precedenti.


